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of Rising 
Research Costs 


iy rising cost of research is critically 
affecting the Research Associations 
of the smaller industries, says the 
Industrial Grants Committee of the 
Council for Scientific and Industrial 
Research in their report for 1960. 

It is a problem affecting all Research 
Associations, but the smaller grant- 
aided organizations are experiencing 
particular difficulty in raising adequate 
grant-earning industria) income. In 
dealing with it, the Grants Committee 
points out that an Association’s income 
should be enough to meet the technical 
needs of the industry concerned and to 
offer an attractive prospect to new, 
young research workers. 

The size of an industry is not the sole 
criterion of its economic or technical 
importance. However, the DSIR must 
be satisfied that cooperative research 
schemes are “* technically and economic- 
ally sound before offers of grants are 
made.”’ , 

Practical cooperation between research 
organizations—such as the housing of 
the small File and Cutlery Research 
Councils in the laboratories of the much 
larger British Iron and Steel Research 
Association—can assist considerably. 
The Committee has considered other 
possible ways of meeting the research 
needs of small industries: by placing 
contracts with established research 
organizations or even through central 
facilities for industries whose problems 
would not of themselves justify a 
permanent independent laboratory. 


Civil Engineering Research 
Appeal 


OLLOWING upon the establishment of 
the Civil Engineering Research 
Council in November last year, an 
appeal has now been launched for 
financial aid. The target hoped for is 
£250,000 a year, towards which 29 
firms of civil engineering consultants 
and contractors have offered contribu- 
tions totalling £20,000 per annum, some 
under seven-year covenants and others 
for varying periods. 

The council were formed jointly by 
the Institution of Civil Engineers, the 
Federation of Civil Engineering Con- 
tractors and the Association of Con- 
sulting Engineers, and this combined 
effort emphasizes the importance which 
each branch of the profession attaches 
to the new body’s objects. Their 
inauguration was an attempt to meet 
criticisms that civil engineering in 
Britain lagged behind that in other 
countries in its basic research endea- 
vours. Indeed, the present total ex- 


penditure on civil engineering research 
in Britain itself is well below the average 
for other important industries. 

A great deal of valuable work has 
been done in this connection by the 
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Department of Scientific and Industrial 
Research, the universities, individual 
firms and trade associations, but these 
efforts are often undertaken on an 
ad hoc basis and applied to the solution 
of individual problems. Results of 
basic research have often not been made 
known as widely, or applied as quickly, 
as they should have been for the general 
benefit. Above all, important research 
projects have suffered from a shortage 
of money. 

It will be the council’s endeavour to 
remedy this situation. They will co- 
ordinate scientific efforts for the great- 
est good of civil engineering as a whole, 
initiate research projects, decide priori- 
ties, and collect and allocate funds on 
an adequate scale. Reports will be 
prepared and published for the benefit 
of the industry generally. Contribu- 
tions and correspondence should be sent 
to the secretary, the Institution of Civil 
Engineers, Great George Street, Lon- 
don SWI. 


One County’s 
Industrial Education 


HE growth of the Gloucestershire 
Industrial Education Association 
since its formation as a council in 1955 
has demonstrated how a group of 
industrialists, alarmed by the lack of 
high calibre recruits to engineering, can 
collectively and successfully promote 
close relations with the providers of 
such recruits, the schools. So effective 
has this process been that the association 
is now to be extended to cover Wor- 
cestershire and Herefordshire, and will 
shortly become the Three Counties 
Industrial Education Association. 

In its early days the association 
concentrated on bringing industrial 
people, schoolmasters and local author- 
ities together at conferences and sym- 
posia which were followed by a series 
of exchange visits between schools and 
firms. These exchange visits showed 
schoolmasters the opportunities avail- 
able in engineering and gave industrial- 
ists an appreciation of the problems 
experienced by the schools. Among 
these problems was a shortage of 
laboratory equipment, and so _ the 
GIEA spent £2,000 on such equipment 
for the schools and has budgeted to 
spend a further £1,000 in this way 
during this year. 


Group Apprenticeship 


Other means of bringing about closer 
links and understanding between indus- 
try and the schools have been a crafts- 
manship competition for both appren- 
tices and school pupils; a register of 
firms and schools for the use of careers 
masters and personnel officers; a joint 
advisory group on technical education 
headed by the chairman of the County 
Education Committee; and the GIEA’s 
regular newsletter, The Link. 

Once liaison between the firms and 
the schools of Gloucestershire had been 
established (close understanding already 
existed between technical colleges and 
industry), recruitment became less of a 
problem and the association turned its 
attention to setting up a group appren- 
ticeship scheme, mainly to help the 
smaller firms that could not afford 
their own education and training estab- 
lishments. At the moment 23 firms are 
registered with the group and 41 
apprentices are under training. There 
are now 35 further vacancies and the 
total number of group apprentices is 





expected to increase to 100 by the end 


33 


of the year. Plans for launching a 
group supervisory and management 
development scheme are also in hand. 

Thus, the GIEA continues to expand 
not only territorially but also in the 
width of its interests. It is a strange and 
lamentable fact that, after six years, its 
example has not been followed in other 
parts of the country. Perhaps we shall 
have to wait until the GIEA becomes 
the British Industrial Education Council. 


of the Soviet 
Invasion 


Is extremely difficult to gauge the 

impact on the public generally of 
the Soviet invasion of London this 
week. The exhibition at Earls Court, 
the appearances of Major Gagarin and 
—for the benefit of the arts—the piano 
recitals given by Mr. Richter, flood the 
public imagination with a wave of 
propaganda. 

At Earls Court, the exhibits of 
machine tools and engineering plant, 
shorn of the publicity halo, are not 
particularly remarkable, but the nation- 
alistic and political publicity has its 
effect in a crude and, by Western 
standards, unsophisticated way. 

The schoolteachers in large numbers 
are taking the opportunity to show 
their young charges this demonstration 
of Soviet “* culture.” 

The posters, the murals and the 
slogans would be considered unspeak- 
ably dreary—but they escape this 
verdict only because of the Soviet 
upsurge in special branches of science 
and engineering. 

As Mr. Richard Dimbleby sat with 
his microphone below one of the BBC 
television cameras at the Press con- 
ference, two small boys crept in behind 
his chair (they were not the only ones) 
and sneaked photographs of Major 
Gagarin with their miniature flash 
camera. The Hero of the Soviet 
Union is honoured in other countries 
as well as his own. 

As for the engineering impact of the 
invasion—it will require much solidly 
based publicity from the West to 
counterbalance the Soviet effort. A 
poster saying that the output of metal 
cutting lathes will increase from 154,000 
in 1960 to 270,000 in 1965 may not mean 
much to the biology mistress from 
Balham, but it conveys a perfectly clear 
message to engineers and economists of 
the Western world. 


Computer 
at Hendon 


Ews of the Air Ministry’s decision 

to install a computer system at 
Hendon aerodrome will arouse satis- 
faction in the minds of many enthusiasts 
of the early days of aeronautical history. 
This pioneer aircraft centre in NW 
London, renowned before 1939 for 
aerobatic and fighting displays and the 
start of famous flights by famous men, 
will now be used to house an AEI 10 10 
electronic computer. The contract for 
this equipment has been placed and 
delivery is expected in ten months’ time. 
This data processing plant, capable of 
handling 4,000 messages hourly, will 
control the aspects of accounting, 
storing and issuing for approaching 
2 million items. A staff of 200 at 
Hendon will maintain communications 
with ail RAF stations and depots, and 
round-the-clock world flying control 





will provide immediate solutions to 
keep aircraft operational. Stock and 





issue information from the widely- 
scattered units will be computed during 
the night hours and implemented the 
following morning. 

Now, after a long period of un- 
certainty about the future of the site 
(a museum of aeronautical history was 
once mooted for it), Hendon will be 
rescued from threatening oblivion and 
memories alone. of comparatively hal- 
cyon yet brave bygone days of pageantry 
and progress. It will be restored to fill 
an active operational role as the key 
control point in the RAF’s communi- 
cations systems in this country and 
overseas. 


Preserving Engines 
for Future Generations 


HE “preservation disease,’ as it is 
sometimes called, affects people in 
different ways. Some catch it badly 
and fill up their homes with outdated 
relics of dubious historic value; while 
others are seemingly indifferent to the 
idea of preserving for the benefit of 
posterity. Surely the arfiswer lies 
somewhere mid-way between the two 
extremes. The quantity of cash and 
effort to be expended in preserving a 
relic should bear a direct relation to 
its historic worth. 

Engineers in particular should be 
alive to the quantities of tools, machin- 
ery and drawings that are rapidly 
passing into oblivion, some of which 
form direct links with the early days of 
the industrial revolution. The unique 
position of the steam engine in providing 
the earliest convenient and versatile 
source of power has led to its becoming 
the focal point of the preservation- 
conscious community. Traction engines, 
for example, have in recent -years 
been preserved in numbers totally 
disproportionate to the number that 
were ever in service, mainly because 
they happen to be convenient for owner- 
ship by single individuals. 


Holman’s Contribution 


Unfortunately, the machinery most 
valuable in terms of historic worth is 
often the least convenient to preserve. 
A good example is the massive direct 
acting beam pumping engine, the form 
in which James Watt first succeeded in 
applying the new-found steam power 
in 1775. The sheer size of such an 
engine, together with the necessity of 
constant maintenance to prevent rust 
and keep its engine house weather- 
proof, would deter all but its staunchest 
advocates. By an energetic policy of 
bringing their good work to the notice 
of engineers all over the world, -the 
Cornish Engines Preservation Society 
(c/o Holman Brothers Limited of Cam- 
borne) have managed to save a few 
Cornish pumping engines on _ their 
actual working sites at tin mines. 

These engines, direct links with the 
days of Watt and Richard Trevithick, 
are, however, expensive to maintain. 
The Society have recently launched an 
appeal for £1,500 to cover the cost of 
urgent building renovation work on 
their latest acquisition, the 107 years old 
engine with a cylinder of 80 in bore at 
South Crofty mine, near Redruth. The 
restoration of this engine is a fitting 
memorial not only to the great engineers 
of the past to whom the engineers of 
today owe so much; but also to the late 
Mr. Treve Holman, former managing 
director of Holman Brothers, who until 
his sudden death in 1959 was one of the 
main driving forces behind the inspir- 
ation and work of the Society. 











34 





14 July 1961 ENGINEERING 








A new spring element has 
opened up many new concep- 
tions for solving certain prob- 
lems which have always re- 
quired a constant force spring, 
but which have had to make 
do with either conventional 
springs or counterbalance 
weights. 


tee law of elasticity, named Hooke’s law, has 
been confounded in an ingenious technical 
manner by the constant force and constant torque 
spring, being manufactured in this country by 
Tensator Limited. This does not mean that 
Hooke’s law has been proved to be wrong, but 
that there is a way to stress material and store 
energy about which Hooke did not know. 

Some mechanical problems which, for years, 
have only had compromise solutions with the 
use of conventional springs, now have immacu- 
late solutions with the new spring. A few of 
these are briefly explained. 


The Basic Principle 


Thin strip, high-yield, spring material, is bent 
to the same radius of curvature throughout its 
length, which causes it to roll up into a tight 
spiral as in Fig. 1. The spring is used by pulling 
the outer end from the coil, after mounting ona 
freely rotating bobbin, as in Fig. 2. If this 
extended strip were cut into short pieces, each 
a portion would relax down to a like radius 
of R,. 

The spring’s fundamental differences are patent 
when compared with the conventional spring. 
When the helical spring is pulled, its whole 
mass is stressed equally at the same time, and the 
further it is pulled, the higher goes the load and 
consequently the material’s stress. With the 
constant force spring, however, at any fraction 
of the total extension, all the material which is 
in the coil, is unstressed and all the material 
which has been straightened is at full stress and 
will do no more bending. The whole urge to 
re-coil at any one time comes from the material 
in zone “ X” and since all the material which 
can pass through this zone has the same radius 
of curvature, the bending condition can never 
change. 

The spring can be converted into a torque 
producing element by causing the outstretched 
free end of the extension spring to be backbent 
around another drum D, as in Fig. 3. As with 
the extension spring, the whole bending process 
is achieved through a zone “ X” and once the 
spring is backbent to conform around Ds, no 
further bending takes place. This form of 
spring will be referred to as a “ B” motor. 


Major Uses 


The conventional spring has never been exten- 
sively used to counterbalance gravitational 
forces but the constant force spring is ideal for 
the purpose. The Tensator springs are more in 
competition with dead weights. If, for example, 
a 50 lb window is to be counterbalanced, a fur- 
ther 501b must be added. This doubles the 
mass to be moved and the frictional forces to be 
overcome. It is therefore natural that the new 
spring should find a market in the following fields : 


Windows: Sash; road; rail; marine; private and 
commercial vehicles. 

Doors and Covers: Oven; factory; fire; aircraft; 
sliding; hatch; screens; instrument case; engine; 
vehicle; shutter; drop-sides; and fume. 

 - Balances: Studio; domestic; dental; medical; 

mch; X-ray. 

Display Boards: Chalk-boards; office system 

Drawing Boards: Reclining; Pedestal. 

Photography: Photographic enlargers; 
camera tripods; studio monitors. 

Check Weighing Balances 

Slot Closers 

Welding and Drilling Heads 


Television 


The Scope of Constant Force Springs 


By D. E. W. Aldous 
Technical Sales Manager, Tensator Limited 
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Fig. 1 (above left) Spring strip is bent to the 
same radius throughout its length, which causes it 
to roll up into a tight spiral. 


Fig. 2 (above right) The spring is used by pulling 
the outer end from the coil, after mounting on a 
freely rotating bobbin. 


Fig. 3 The spring can be converted into a 

torque producing element by causing the out- 

stretched free end of the extension spring to be 
backbent around another drum, Ds. 


Fig. 4 A typical Tensator brush spring design for 
an electric motor. 


The constant force spring can be more suitable 
than the conventional spring in the field of 
pressure applicators, a few of which are given :— 

Addressing machine: Pressure to cut plates. 
Letter Sorting Machine: Pressure to letters. 
Typewriter: Pressure to carriage. 

Punch card machine: Pressure to carriage. 
Duplicating machine 

Tape measure reels 

Automatic vending machines 

Cam followers 

Piston return springs 

Switchgear applications 

Aircraft seat ejection 

Car seat: Horizontal movement and reclining seat 
Stapling machine: Pressure to staples. 

Long strip graduated scale (Instrumentation) 
Ventilator: Pressure to flap 

Belt tensioners: Conveyors. 


Commutator Brush Springs 


One of the most important, in the pressure 
applicator class, is the commutator brush 
spring, second only in manufacturing importance 
to the cine camera main motor spring. Fig. 4 
shows a typical Tensator brush spring design. 
There is every hope that the conventional spring 
and finger arm will be replaced entirely by this 
new product. Consider the following points 
of merit:— 


1. The spring applies constant force upon the 
brush throughout its wear. 

2. Brush lengths—several times the normal 
length can be fitted. 

3. As the spring coil mass is very low, reaction 
to bounce is very rapid, with resulting excel- 
lent segment contact and commutation. 

4. By reason of 1 and 3 above, lower brush 
— may be used which gives more power 

or useful work, lower rate of mechanical 
wear, and less heat-rise due to rubbing: 

5. With chamfer upon the top of the brush, a 
horizontal force component is created, 
controlling top end of brush against working 
face of brush box. This stabilizes the brush 
particularly well in the fully worn position, 
when brush rock is usually at its worst. 

6. The correct, expertly designed, pressure is set 
during manufacture and cannot be altered 
by inexpert hands. 

7. The springs are made from precision-rolled 
Stainless steel material and designed loads 
can be maintained to within + 74 per cent. 

. Owing to the special qualities of the material 
structure, they can be operated in an ambient 
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temperature of 200°C, without serious loss 
of force. 

“9, A great deal of peripheral space is saved, and 
more brushes may be placed around the 
commutator. 

10. Pins and bearings are dispensed with and no 
fretting can occur. 

11. The spring coil is placed high above the 
commutator in a cooler zone. 

One manufacturer (Nelco Limited, Shalford, 
Surrey) of fractional horse-power motors dis- 
covered that brush spring pressure could be 
nearly halved and excellent commutation main- 
tained. This gave a cooler running motor with 
more power available at the shaft. 

Another maker, of large reversing machines, 
was experiencing a disappointing fourteen-week 
life with thin reaction brushes, a change in box 
design for double length brushes and Tensator 
springs, provided a 54-week life upon test, which 
can mainly be explained by the quick reaction to 
ee by reason of low spring coil mass stated 
above. 


Torque-Producing Spring Motors 


Constant torque forces (through as many as 
four times the number of revolutions usually 
expected from a clock spring) and the complete 
absence of intercoil friction, are the valuable 
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up on self-winding reel. 


merits of the Tensator ““B” motor spring. If 
a slight rise in torque output can be tolerated, 
80 power revolutions can be obtained, up to 
50 revolutions can be had with a substantially 
constant torque. As the strip material rolls 
from one drum to another, there is no intercoil 
friction, therefore, cyclic variations are very 
low and even throughout the run down. 

The “B” motor has been found to be par- 
ticularly advantageous for the following applica- 
tions :— 

Time switch—time lag. 
Kick-start energy accu- 


mulator. 
Clutch spring. 


Cine camera main drive. 

Cable or hose retriever 
reel. 

Clockwork mechanisms 


(particularly for time- Film rewind during pro- 
keeping) grammes. 

Tank gauges (float tape Tide level recorder. 
take-up drum) Camera shutter control. 

Anti-bandit alarm. _ Servo mechanism 

Helm and tiller centring. (spring). 


Tape measure reel. 


Two major cine camera manufacturers, with 
American, English and Continental interests, 
have designed constant torque springs in their 
cameras. These are of 8mm and 16mm sizes 
and their performances have proved most 
superior when compared with past designs. For 
each wind a “ film take’ 2$ times that which 
was normal, is now usual. Framing, i.e.— 
constancy of frames exposed per second through- 
out run—is very even and “ snatch ” or “ jump ” 
has been eliminated because of the complete 
absence of intercoil friction. The governor need 
now be only of simple design as there is practic- 
ally no excess torque requiring dissipation. 

Cable and hose retriever reels can use the spring 
togreat advantage. One design of reel made by the 
DPP Company Limited, Aldershot, Hants for 
handling 100 ft of 2 in o/d heavy-oil road-tanker 
hose, replaces an expensive power take-off shaft 
from the main engine clutch and bevel gear. One 
delivery contractor reports that 30 per cent more 
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100 ft of 2 in diameter hose turns Miultiple “‘ B”’ motor. Many springs 
multiply power output within a con- 








slip rings. 
fined space. 


oil is being delivered by his fleet as a result of 
fitting the units. 

Another Tensator customer, V. L. Martin 
and Company Limited, Southall, Middx., has 
developed an inexpensive 100 ft electric cable 
retriever reel, fitted with three-lead slip-rings. 
Throughout 55 unwinding turns there is very 
little drop of restraining force and having con- 
sideration for the amount of cable stowed, the 
case size is remarkably small. The reel was 
originally designed for placing on an industrial 
vacuum cleaner to pay-out and take-up cable 
over a circular area of 30,000 sq. ft. In action, 
the reel lays cable upon the floor, in and around 
machinery, and smoothly lifts it up again. The 
catinary end beginning only a few feet away from 
the moving machine whatever the extension. 

A “B” motor was fitted into a dust sampling 
instrument for the National Coal Board, replac- 
ing a fuzee and barrel spring. Considerable 
trouble had been experienced with the original 
spring because of serious intercoil friction in the 
fully-wound condition, which was causing the 
mechanism to stop. A change to a “ B” motor 
resulted in timekeeping errors being reduced by 
90 per cent and mechanical efficiency increased 
from 25 per cent to 45 per cent. The tests were 
made and the results given by the Board. 


Conclusions 

The spring is young and sufficient time has 
not elapsed to allow all the interesting applica- 
tions to be developed. The whole field of 
engineering is bristling with opportunities for 
the constant force spring to improve the per- 
formance of existing products and intrdouce new 
ones. 

Below is given a short list of applications 
which could be improved with the use of 
constant force or constant torque springs. 


(Extreme left) Wire cable 
retriever reel. Allows very 
long extension without 
build-up in restraining 
force, and with a high 
fatigue life. 


(Left) Dust sampler time 

piece. Tensator ‘“ B” 

motor springs reduce 

timekeeping errors by 90 

per cent and increase 

mechanical efficiency by 
20 per cent. 


( Right ) Commercial 
vehicle full-drop cab win- 
dow, smoothly and exact- 
ly counterbalanced with 
constant force springs. 


100 ft electric cable retriever reel, with 
Tensator springs provide 
55 working revolutions, which packs — 
this large amount of cable in a rela- 
tively small case. 





200 Ib constant force balance. Shown 

extended (to a smaller scale on the 

right), good balance is maintained 
throughout extension. 


The event that these designs have not yet been 
developed, in no way reflects that the springs are 
not ideal for the purpose, but that the manu- 
facturers of these products are working to 
capacity on their old designs and have not yet 
found the time to effect alterations.$ 


Applications not yet Developed 


Chart recorders. Capstan lathe bar stock 
Tape recorders. eed. 
Fire escape reels. Petrol pump cable re- 


Car parking meters. | trievers. 
Private car window lifts. | Ships chronometers. 
Domestic clocks. Dial gauges. 








Sliding doors (domestic, 
vehicles, fire). 

Ventilators. 

Blinds. 

Bank note counting ma- 
chine (pressure to 
i notes). 

Filing cabinet (file back- 
plate spring). 


Wire reeling machine. 

Toy movements. 

Rotissorie. 

Automatic shut off valve 
(“ B” motor). 

Diaphram valves (ex- 
tension spring). 

Anti-bandit bank coun- 
ter shutter. 





In some cases, the manufacturers of existing 
products are a little disinclined to alter a design 
that is selling quite well, as the extent of their 
market is known and very little extra reward 
would result from the effort required to make a 
change. These circumstances however, do pre- 
sent Opportunities to the small contract engineer- 
ing firm who is looking for a “‘ running line,” to 
develop one of the many products listed above, 
or improving any of the applications listed in 
this article. The technical staff of Tensator are 


prepared to give considerable aid, both technical 
and design, to prospective manufacturers. 
Tensator Limited, 190 
NWIO. 


Acton Lane, London 





Design 


A Compact 
Versatile Pump 


A new version of the well known Mopump, has 
been designed as a compact, close-coupled, 
general service pump suitable for many applica- 
tions such as sump drainage and refrigeration. 

It is of the single-entry single-impeller type, 
and since it is fitted with a mechanical seal the 
shaft length has been reduced to a minimum. 
This allows the pump to be more closely coupled 
to the motor than usual, resulting in a robust 
unit. It is designed to fit the new compact 
motors to the dimensions of BS 2960 parts I 
and II, in which either drip-proof or totally 
enclosed motors are interchangeable. 





The pump interior can be inspected 
without disturbing pipework or motor. 


A useful feature of the pump is that it can be 
opened for inspection and maintenance without 
having to disconnect the pipework or lift the 
motor. Removal of the nuts securing the pump 
casing permits the motor, complete with seal 
housing to be moved back along the slide rails 
on which it is mounted, this exposes the impeller 
and the inside of the pump casing. 

The “‘ GS” Mopump, as it is called, is of all- 
ferrous construction, casing, seal housing and 
impeller being in cast iron. A capped nut and 
locking washer secures the impeller to the shaft 
on to which it is keyed. The shaft is sealed by 
a spring loaded radial faced balanced seal. 

In all, 29 pump sizes are available ranging 
from 1 to Sin branch size. By fitting motors 
suitable for 50 c/s supply at both 2 and 4 pole 
speeds, a range of duties is available up to 
500 gal per min and total heads of 180 ft. 
Rhodes, Brydon and Youatt Limited, Stockport, 
Cheshire. 


Cooling Large 
Slipring Motors 


Constant speed squirrel cage motors running at 
3,000 rpm have long been the standard drive for 
centrifugal boiler feed pumps, but as the pressures 
have increased in boiler plants so have the sizes 
of the motors. For the larger units variable 
speed drives are now required and the slipring 





Slipring lead being fitted.to the inner 
cooled rotor of a 2,560 hp motor. 


motor is generally used as it has the advantages 
of low initial cost, simple control and low starting 
current. 

Slipring motors have been made in large sizes 
—20,000 hp or more—but of fairly low speed. 
The design of a 3,000 rpm wound rotor machine 
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of 2,000 hp or more raises the problem of cooling 
the rotor end windings and at the same time 
providing adequate support. 

The solution adopted is the direct air cooling 
of the conductors, which are manufactured from 
hollow rectangular section copper. Air enters 
at each end of the conductors, keeping the end 
windings cool. Direct air cooling also reduces 
the cooling air quantity to a minimum so that 
the motor efficiency is improved. 

Eight machines using rotors of this type are 
being commissioned for driving the main boiler 
feed pumps at two CEGB power stations. 
Four of the motors, for Willington “ B,” are 
each rated at 6,200 hp and four, for Belvedere, 
at 2,560 hp. 

Although these large high speed slipring 
motors have been developed for driving boiler 
feed pumps they can also be used for other high 
speed industrial drives needing speed variation 
and/or a low starting current. 

The English Electric Company Limited, English 
Electric House, Strand, London WC2. 


SRN1 Hovercraft 
Gets a Bigger Engine 


SRNI, the Saunders-Roe hovercraft, has now 
logged over 250 hours on trials which represent 
a distance of some 3,000 miles, most of which has 
been over water. During the course of these 
trials—which have included the Channel crossing 
from Calais to Dover and a complete circuit of 
the Isle of Wight in 14 hours—a great deal of 
basic handling and control experience has been 
obtained. 

Originally SRN1 was propelled by air drawn 
from the central compressor and expelled through 
propulsion ducts on each side of the craft. 
Total propulsive power then available was about 
400 Ib which in still air gave the craft a maximum 
speed of 25 knots and a hover height of 13 in. 

In April of last year, SRN1 was fitted with 
a Turboméca Maboré jet engine giving it a 
maximum speed of 45 knots. Now that trials 
have been completed, Hovercraft Development 
Limited, in conjunction with the Saunders-Roe 
division of Westland Aircraft, has decided that 
it is now necessary to gain experience of operating 
the hovercraft at speeds more representative of 
those required for commercial operation. Accord- 
ingly, the Maboré engine has been replaced by a 
Bristol Siddeley Viper engine loaned to Hover- 
craft Development by the Ministry of Aviation. 
Having a thrust of 1,500lb, compared with 
800 lb for the Maboré, the Viper engine is 
expected to give the hovercraft a maximum speed 
of about 65 knots. 

Work on the SRN2 is said to be well advanced. 
This is a 27 ton craft which it is hoped will be 
ready for trials in the spring of 1962. Again, 
as SRNI, intended primarily for operational 
research, it is hoped that on completion of its 
basic trials it will be available for use on an 
experimental basis by potential operators of this 
new and promising concept of transport. 


Economiser Unit 
for Small Plants 


To enable small boiler plants with an evaporative 
capacity in the 2,000 to 12,000 Ib per hr range 
to benefit from the installation of an economiser, 
Green’s of Wakefield have introduced the 
* Unicon’. 

It is in the form of a self-contained unit, 
completely cased and insulated and having 
dampers and duct connections. The makers 
say it can be placed in position and installed 
between the boiler and the induced draught fan 
with the minimum of trouble, and its compact 
design allows it to give maximum performance 
in the minimum of space. 

Based on the Premier Diamond Type 25, the 
Unicon employs the same standard cast iron 





gilled tubes and connecting bends which have 





proved reliable and long lived. The diamond- 
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shaped tube body and rectangular fins give 
high rates of heat transfer with low draught loss 
and this form of tube is said to be easy to clean, 

Four sizes are available with heating surface 
ranging from 504 to 1,109 sq. ft designed to 
suit most boilers with pressures up to 650 Ib per 
sq. in and evaporating rating up to 10,000 Ib per 
hr. Since the units are completely insulated, 
with end casings and doors to enclose the circula- 
ting bends, they can be installed’ both in and 
out of doors and the gas flow can be either up- 
ward or downward without any modification, 
E. Green and Son Limited, Economiser Works, 
Wakefield, Yorks. 


Rectifier Transformers 
for Cross-Channel Link 


The converter plant to be installed at the Lydd 
Terminal Station of the Cross-Channel de power 
link is being supplied by Fuller Electric Limited 
who are the sole UK representatives of ASEA 
the manufacturers of the equipment. In addition 
to providing technical and commercial liaison 
between the Board and ASEA, Fuller are 
supplying two rectifier transformers from their 
own works. 

These transformers, which will connect the 
convertors to the Super Grid, are believed to be 
the largest rectifier transformers in the world. 
They are three-winding transformers, the wind- 
ings having the following functions: 

(1) One winding is connected to the 275 kV 
Super Grid and is star connected and provided 
with tappings on a separate winding at the neutral 
end covering a range of plus and minus 15 per 
cent in 18 steps. The rating is 95 MVA. 

(2) The next winding is also rated for 95 MVA 
and this feeds the anodes of the valves at 
83-6kV. On one of the transformers the anode 
winding is star connected and on the other delta 
connected so as to produce a 6 phase supply to 
the two valve groups. 





Assembly of one of the the two rectifier 
transformers for the Power Link. 


(3) Finally, there is on each transformer a 
65 MVA delta connected winding for supplying 
at 33kV a capacitor battery which provides 
reactive power for the commutation of the 
convertors. This winding also provides the main 
auxiliary supply for the station. 

The core for the transformer is of 3-limb 
construction, built from cold reduced oriented 
sheet steel and weighing 89 tons (active material). 
The tanks closely follow the contour of the 
3-phase windings of the transformer. The 
walls consist of cylindrical sections with virtually 
no flat surfaces. The leakage flux of the trans- 
formers is in the order of 26 per cent and to 
control this and avoid excessive losses in magnetic 
parts, such as core clamps and tank, a special 
method of shielding these parts is being used. 
This consists of cladding the main coil supports 
with copper and fitting an aluminium lining 
inside the main tank. The total weight of each 
unit is 290 tons. 

Fuller Electric Limited, Fulbourne Road, London 
E17. 
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Plain Words 


By Capricorn 


wr of the senior posts in an engineer-' 


ing firm should the best engineer 
occupy? Let us suppose that circumstances 
preclude his being chairman or managing 
director, what else can he be? 

Different titles are of course used for much 
the same jobs in different firms, but the 
possibilities include chief engineer, director 
of engineering, technical director, research 
director or manager, chief designer, and 
production director. In all seriousness, 
I would suggest none of these for the best 
engineer, but the post of director of sales. 
Alternative titles are sales manager, director 
or manager of marketing, but the principle 
I wish to advocate is that the best engineer 
ought to be out in front—at the “ sharp 
end ’”—where he will find the greatest scope 
for innovation and imagination. 

I am well aware that this proposal runs 
counter to contemporary thought on the 
subject. It is said, and has been said for the 
past fifteen years and longer, that the need 
is for more research, and so it is fashionable 
to think of the great brains applying them- 
selves to this branch of a business. More 
recently it has been argued that the need 
today is for a greater concentration on 
production, so as to ensure that we waste 
no time in translating the results of research 
into profitable products. Others say it 
should be design that we boost. 

For an engineering firm to be sure of its 
future, someone in the organization must 
always be looking five or ten years ahead. 
He must move about in the no-man’s land 
between. he works and the customers, and 
he must do it with the mental equipment and 
depth of experience of a first-class engineer. 

In making this suggestion I am assuming 
that the products we shall be making in 
ten years’ time are appreciably different from 
those we are making today. That, in addi- 
tion, it is very difficult to look that far ahead 
with any degree of assurance, particularly 
for a firm which makes engineering plant 
and equipment. 

As I see him, this sales manager would 
feed back information to the research, design 
and production people, and would sometithes 
press for the near-impossible. 

One of the reasons that advances in science 
and engineering so often arise in armament 
engineering is that the near-impossible is 
always being demanded by the users—the 
armed forces. In contrast, “ peaceful ” 
engineering is seldom subjected to a similarly 
relentless demand, but tends to be dominated 
by the idea that so long as a profit continues 
to be made, there can’t be much wrong. 

I am not going to argue about the title 
of the job—that must depend on individual 
circumstances, In practice it might be best 
to call him director of marketing, and have 
a sales manager under him. But the impor- 
tant thing is to have the best man in that 
Position of greatest potential influence. 
Maybe in the best firms, the best engineer 
is holding that post already. 
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Letters to the Editor 


Solving Problems 
in Complex Algebra 


Sir, During the course of my latter days as an 
electrical engineering student I have constructed 
a diagram for use when dealing with complex 
algebra. 

Although primarily constructed for use by 
students, I suggest that it may be of equal value 
to the fully-fledged electrical engineer. 

The operations to which the chart lends itself 
are: 

a. Conversion of cartesian coordinates to 
polar forms; for example, a+ jb to R/é 
directly and vice versa. This is extremely useful 
(a + jb) (c + jd), 
(e + jf) U + jm) 
etc., where each term is converted to polar 
coordinates and simplified; the answer easily 
being expressed in either form. 

b, Indicating real and imaginary parts of a 
function, such as 73 kVA at 0-7 power factor 
directly. 

Both of the operations, naturally, appear many 
times for electrical engineering students to solve. 

The chart itself consists of real and imaginary 
axes drawn mutually perpendicular and scaled 
off from 1 to 10 in steps of 1/10th of a unit. 
These allow the position of a complex function 
to be located. 

Radial lines from the origin are also scaled in 
1/10th unit divisions. 

Straight lines from the origin are drawn at 
1° intervals from 0° to 90°. 

Having located a function such as a + jb on 
the diagram, the modulus may be read off by use 
of the radial scale and the angle by means of the 
straight lines from the origin. 

For expressions such as 73 kVA at 0-75 pf. 
the 0-75 p.f. is located on a cosine scale provided 
around the edge and the corresponding angular 
line followed down to the 73 radial line. At this 
intersection both real and imaginary parts may 
be read off directly. 

The greatest asset of the diagram is that very 
little concentration is needed, which is a distinct 
advantage to anyone engaged on such work. 

Copies of the chart are available and I shall 
be pleased to supply specimens and further 
information to any of your readers who may be 
interested. 

The chart as now constructed is drawn to an 
accuracy of only 1 per cent, but, naturally, 
greater accuracies can be achieved by using a 
machine engraving. 

Yours faithfully, 
M. J. JOHANSON BROWN. 
4 Tixall Road, Stafford. 
4 July, 1961. 





for solving functions such as 


National Use of 
Technical Information 


Sir, Mr. R. Hindson’s letter (ENGNG., 30 June 
’61, p. 885) gave, in my opinion, an admirable 
exposition of the basic problems of the library 
and information stituation in the United King- 
dom. He has, however, both in assessing the 
present position and in the suggested planning 
for the future, ignored a large part of existing 
facilities, namely special libraries. 

I would suggest, for instance, that a con- 
siderable proportion of the manufacturing 
establishments employing over 100 persons and 
not members of Aslib will have scientific and 
technical staff belonging to professional organiza- 
tions, and entitled to use the library facilities of 
these organizations. Mr. Hindson mentions the 
National Health Service and adequate housing 
without referring to the facilities—through their 
professional organizations—now available for 
workers in these fields. 

We urgently need new library facilities and 
national and regional services planned with 
vision. My plea is that, in planning new develop- 












ment, existing services should be considered and, 


possibly, given assistance. Otherwise, neither 
the specialist who receives a certain far-from- 
perfect service at the moment, nor the non- 
specialist, will be helped; expenditure being 
largely directed towards the duplication of exist- 
ing resources. 

I feel this point must be raised, not so much in 
answer to Mr. Hindson, as because in none of the 
recent official.and non-official writings and dis- 
cussions on technical lending and reference 
library and information services has there been 
any mention of existing special libraries. Aslib 
is their representative but I wonder whether in 
one of its functions, as a traffic controller between 
special libraries and special and other libraries, 
sight is not lost of the vehicles con 

Yours faithfully, 
' (Miss) R. OBLatrt. 
London W9. 
4 July, 1961. 


Title Seeker 


Sir, I should like to comment upon your 
Plain Words on the subject of title-seekers 
(ENGNG., 21 April 61, p. 552) and feel sure 
that you will be interested in this true story 
from Denmark. 

At a large factory a lady applied for the job 
of charwoman, stating her professional title as 
“ Hoved Kassererske,” meaning (at first and 
second glances) head cashier. 

The boss was intrigued. Sensinga professional 
tragedy that had brought the poor woman to 
seek such lowly employment he had her brought 
before him. 

Great was his astonishment on learning that 
the site of her previous activities had been a 
herring processing plant where it was her duty 
to be “* head (of herrings)-rejector.”’ 

This it can also mean. 

Yours faithfully, MARTIN BARAM. 
Copenhagen-K, Denmark. 
30 June, 1961. 


Historic 
Railway Locomotives 


Sir, Now that the list of locomotives to be pre- 
served by the British Transport Commission has 
been published, certain unfortunate omissions 
can be seen in the Great Western ranks. I think 
a representative of each of the following classes 
should be preserved if at all possible: 4301 
2-6-0; 51012-6- 2T; and 1400 (ex 4800) 0-4-2T. 

Each of these types, I think, has good claims 
for preservation and I shall be pleased to hear 
from anyone willing to assist me in such a project. 
British Railways require the following minimum 
prices: 2-6-0. £1,660; 2-6-2T £1,450; and 
0-4-2T £820, which prices do not, of course, 
include the cost of removal. , 

There is also of course the important question 
of housing, however I feel sure that if sufficient 
support is forthcoming all the difficulties can be 
overcome. 

Yours faithfully, W. A. RICHARDS. 

14 Dyas Avenue, Birmingham 22A. 
7 July, 1961. 


Events in Advance 


Motor Exhibition, International.—Fri., 2 Mar., to 
Sun., 11 Mar., 1962, in Copenhagen. Organized 
by the Danish Association of Automobile Manu- 
facturers and Importers, 22 Amaliegade, Copen- 
hagen K, Denmark. : 

Production Exhibition, Fifth—Mon., 30 April, to 
Sat., 5 May, 1962, at Olympia, London W14. 
Organized by Andry Montgomery Ltd., 11 Man- 
chester Square, London W1. Tel. HUNter 1951. 

Canadian National Business Show.—Tues., 2 Oct., to 
Thurs., 4 Oct., 1962, at the Automotive Building, 
Exhibition Park, Toronto. Apply to Mr. Grant 
Smedmor, Canadian National Business Show, 
1819 Yonge Street, Toronto 7, Ontario, Canada. 








Special Article 


38 






14 July 1961 ENGINEERING 











The Colombo 


The Colombo Plan is unique. 
It has become a_ working 
model of the way to help 
people without bruising the 
sensitive dignity of a poor 
relative. 


TARTED ten years ago the Colombo Plan runs on 

2 comparatively small budgets. In place of 
gigantic rescue funds there has been a down-to- 
work attitude that has encouraged many field 
workers to think there is a way of bringing a 
better life to the poorer half of the world without 
running the gamut of political insults, nationalis- 
tic slogans on walls or stones through the local 
information office window. 

The Colombo Plan has two fundamental 
precepts: self-help and interdependence. 

British readers can take pride that it was 
originally a Commonwealth idea, born as a 
result of Commonwealth ministers meeting. in 
Colombo in January, 1950. 

From this “‘ family ’” conference the idea grew 
to include most countries of South East Asia, 
as well as India and Pakistan. The aim all 
along has been to confuse the issue—confuse 
just who is paying and who is receiving and thus 
encourage a spirit of self-reliance without which 
no amount of aid can do much more than sink 
into the pockets of a circus of eagerly expectant 
middle men. (As an instance of the confusion 
India can now boast of Australian and New 
Zealand students at one of its colleges.) 


CONSTITUTION 


Nineteen governments now subscribe to the 
Colombo Plan Council. They are: Australia, 
Canada, Ceylon, India, New Zealand, Pakistan 
and the United Kingdom (with Brunei, North 
Borneo and Sarawak) who formed the original 
Plan in 1950. In 1951 they were joined by 
Cambodia and Vietnam; Burma and Nepal 
followed in 1952; Indonesia in 1953; Japan, the 
Philippines and Thailand in 1954; Laos in 1955; 
the newly-established Federation of Malaya in 
1958; the USA in 1959 and Singapore in 1960. 

Japan’s comparatively early assumption of new 
responsibilities in the area is worth noting and 
it also should be remembered that although the 
USA seemed unduly late in joining the party 
she had already established large foreign aid 
schemes of her own, such as Point Four, as 
well as finding most of the funds for United 
Nations projects and International Banking 
schemes, 

The importance of self-help was recognized 
at the very first discussions about the character 
that the Plan should take. Member countries, 
particularly the Asian nations suffering frighten- 
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ing combinations of reduced standards because 
of the recent Pacific War and burgeoning 
populations, realized that much of their recovery 
would be up to them. In 1950 it was an opti- 
mistic official who thought the Plan would ever 
be responsible for increasing his country’s 
wealth. He would be pardoned then for thinking 
of the whole idea as a glorified rescue operation 
that would just manage to keep up with the 
ten million new mouths being born in the area 
each year. 

The primary recognition of the importance of 
self-help provided the right atmosphere, or 
morale, for receiving aid from _ elsewhere. 
Member countries accepted individual respon- 
sibility for their separate development plans and 
still meet once a year to report progress and 
discuss problems. Together these 19 nations 
form the Consultative Committee of the Plan 
but this body has no central funds and no 
executive duties. All financial and technical 
help is arranged between one country and 
another—those who need with those who have 
something to give. 

A small bureau based on Colombo keeps the 
Plan’s statistics and records. 

Outside help to Colombo Plan countries takes 
two forms: capital aid and technical assist- 
ance. 

Capital Aid means finance—for essential goods, 
be it machinery and the means of development, 
or essential consumer goods (food) which the 
receiving government can sell for local currency 
—thus providing more funds for local develop- 
ment. Up to the middle of 1960 this aid totalled 
£2,800 million with an additional £339 million 
from the International Bank in the same period. 

Technical Assistance is basically expertise; 
provision of it by more advanced countries and 
the facilities for learning as well as the equipment 
and research facilities for the newly taught 
themselves to take over teaching. The brunt 
of this programme has been borne by countries 
outside the region who have spent about 
£46 million (to June, 1960) but countries inside 
the area are more and more helping each other. 
Up to mid-1960 this programme has trained 
15,000 people from the region and put 1,730 
experts into the field. 

More food and more industrial capacity (to 
reduce economic dependence on primary pro- 
duction) are the objects of development within 
the region—an area holding one-quarter of the 
world’s population, accommodated on only 
about one-sixteenth of the world’s land surface 


Natural Resources of Countries in the Region 



































a, pce meg Water-power capacity 
land an meadows . i 
land under| A and B and ~~ yey i 
tree crops pastures | Forested anaes Potential Existing | reserves 
(B) land (million (nillion 
tons) tons) 
Thousand hectares (a) Thousand kilowatts 
Brunei... oe ar 38 388 
Burma. a 8,569 39,094 265 20,000 (5) 6:9 2 
Cambodia ee e 3,000 500 8,000 (b) 
Cambodia, Laos and 
Vietnam vie <i 9,960 35,708 20,000 48 
Ceylon 1,512 3,532 51 550 31-3 4 
India 149,956 8,495 46,779 67,702 35,000 1,061-4 21,000 
Indonesia 17,681 90,825 2,500 2,860 135-1 12 
OS * os =¥ 1,020 940 14,208 (o) 
Malaya, Federation of .. 2,219 9,700 61 1,000 29-3 65 
State of Singapore 16 20 
Nepal... <i 3,110 4,500 3°4 
North Borneo 207 159 6,125 17 
Pakistan i 24,404 2,501 168 10,400 62°7 60 
Philippine Republic 5,938 1,174 15,875 42 2,267 159-4 30 
rawak .. - 3,370 8,652 20 
Thailand .. 7,793 38,129 1,000 (5) 0-9 
Vietnam .. 1,550 (6) 1-0 




















(a) 1 hectare = 2-47 acres. 


Source: ECAFE, Economic Bulletin for Asia and the Far East, December, 


(6) von meng | oe capacity of the Mekong River. 





and crowding out all the time with an overall 
population increase of 1 per cent (10 million a 
year) and even, in some cases, 2 per cent. 

Death rates have declined as public health 
services have improved and life expectancy is 
increasing. 

As a development area, however, it has been 
hampered by lower food production than pre-war, 
still at the mercy of the weather. 

On the other hand, natural resources offer 
plenty of scope for power—there is a large 
hydro-electric potential—and heavy industry is 
increasing. 

The bulletin of the Economic Commission for 
Asia and the Far East (ECAFE) provides the 
table on this page summarizing the region’s nat- 
ural resources. 

Iron ore and power have long been the basic 
pre-requisites of development in the area. Iron 
and steel manufacture is already well advanced 
in India and other countries are making a start. 
Cement is being made in India, Burma, Ceylon, 
Malaya, Pakistan, the Philippines and Thailand. 

More than half the area’s foreign earnings 
stem from exports of eight primary products: 
rubber, tea, rice, oils and oilseed, sugar, tin, raw 
jute and raw cotton. Excluding rice these pro- 
ducts are for industrialized countries outside the 
region. 

The Plan area is the world’s major source of 
several of these products. Almost all the 
world’s jute comes from Pakistan; natural rubber 
from Malaya, Indonesia, Ceylon, Thailand, 
Burma, Cambodia and Vietnam*; and tea from 
Ceylon, India, Pakistan and Indonesia. Half 
the world’s tin comes from Malaya, Burma, - 
Indonesia and Thailand and the area provides 

other commodities in important quantities as 
well. 


NATIONAL INCOMES 


The region’s key position in world trade is 
obvious but coherent development or progress 
is constantly hampered both by the area’s popula- 
tion problem and the ficklenss (it must seem so) 
of demand from industrial countries. 

Practical results of the last ten years can be 
seen in the record of technical cooperation— 
Britain herself will be welcoming the 4,000th 
Colombo trainee to come to this country on 
1 July—and achievements in development so far. 

Economic progress has varied between coun- 
tries; some nations suffered more than others 
from the war and others have been held back by 
political disturbance since. Laos, which has 
received more aid per head of population than 
any other country, is a case in point. 

One key is national income. ECAFE figures 
show that in Burma, Cambodia, Ceylon, India, 
Pakistan, the Philippines, Indonesia and Thailand 
the national income is higher than in 1950. 
In one or two cases it has doubled. So has 
public expenditure, and the role of private 
investment is growing. Figures are difficult to 
establish correctly—a table in the ninth annual 
report of the Plan’s Consultative Committee for 
example sets out development progress in terms 
of sterling at a constant range of exchange but 
as accounting systems and currencies vary this 
would have to be treated with reserve. 

Agriculture is the key field of development 
activity. This is the battle ground against rising 
population and the main hope of an eventual 
improved standard of life. Burma, according to 
ECAFE, has increased food productiont 5 per 
cent and cereals 9 per cent in seven years. 


* Despite synthetics, rubber production is double 
the 1938 figure. 
+ All estimates per head of the population. 
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India claims 10 per cent improvement in food; 
Malaya 9 per cent and Thailand 9 per cent. 
Not all countries are improving at the same rate 
and in one case, Ceylon, food production per 
head has slipped. 

One aspect of better cereal results is the 
Japanese method of paddy cultivation, now in 
use in several other countries. Governments also 
supply improved seeds and fertilizers and finance 
replanting programmes. The Malayan Govern- 
ment says its rubber replanting schemes have 
been so successful that it is now the most pro- 
gressive and efficient natural rubber producer in 
the world. Burma has managed to produce 
jute without cutting into rice production by a 
system of double paddying. 

These efforts are paralleled in the quest for 
better, sturdier livestock, more efficient fishing 
and the establishment of rural communities as a 
means of raising agricultural techniques and 
mobilizing rural populations to cooperate for 
their own good. 

Schemes for industrial development figure in all 
the member countries’ ambitions. There is, 
naturally, much emphasis on basic services like 
power plants, better transport and communica- 
tions and manpower training (the latter coming 
under the heading of technical assistance). 

Jute, textile, oil and plantation activities have 
been greatly expanded and new industries started. 
Two sample industrial production figures are 
those of Pakistan (88 per cent increase between 
1954 and 1959) and India (68 per cent between 
1951 and 1960). 

Three new steel plants went into production 
in India in 1959; Pakistan, Burma and the 
Philippines have also gone in for steel produc- 
tion. India has also stepped up locomotive 
building, shipbuilding, railway coaches, aircraft, 
cars, heavy electrical equipment, machine tools, 
telephones and fertilizers. Pakistan has started 
tapping natural gas; the Philippines have started 
shipbuilding. Burma is now making sugar and 
pharmaceutical products; Malaya has, among 
other things, turned to plastics; Thailand is 
going in for glass making and Singapore is 
establishing glassware, cotton spinning and 
biscuit making. 

India and Pakistan have discovered new 
deposits of petroleum; Indonesia and Philip- 
pines are making great efforts to explore mineral 
possibilities. 

But one-quarter of the Colombo Plan area’s 
total expenditure for public development has 
gone on roads and ancillary transport services. 
India has devoted most highway spending to 
maintaining existing roads but is also seeking to 
make good the gaps in the present system. 
Singapore has built several new roads. Nepal 
has planned a comprehensive set-up of roads and 
electrically powered ropeways (and the way to 
India is now along the 72 mile Tribhuvan 
Rajpath). Thailand has seen the completion 
of the Saraburi-Karat highway and the East- 
West railway. Ceylon has made efforts to open 
up Katunayake as an international airport with 
a bridge across the Kelani River at Colombo. 
Malaya has a new bridge over the Klang River. 





Special Article 


An English Electric eight coach diesel-electric train supplied to the Ceylon Government Railways under 
the Colombo Plan in 1958. They were the first all-welded steel diesel-electric sets built in Britain. 


Considerable efforts have gone into improving 
railway services; building up ports, airports and 
expanding telecommunications. 

Technical assistance to the various countries 
has been set out by the Central Office of Informa- 
tion Reference Division in a table, reproduced 
below which links expenditure between supplying 
and receiving countries between July, 1950, and 
June, 1960. 


BRITAIN’S CONTRIBUTION 


Finally, what has Britain done? 

Between 1951 and June of last year we com- 
mitted ourselves to spending just over £170 
million in grants, loans, credits, and technical 
assistance. Of this £146-9 million has been 
made available. Aid has been forthcoming on 
the private sector as well as through Govern- 
mental agencies. It is difficult to pinpoint 
private activity, but the Reserve Bank of India, 
for example, estimated in 1960 that investment 
from the UK between the middle of 1948 and 
the end of 1958 equalled £144 million. 

One major source of definable aid is the 
Commonwealth Development Finance Company, 
set up eight years ago to assist in providing 
finance for development projects in the Common- 
wealth. Authorized capital, now £30 million, 
is subscribed by the Bank of England, various 
business houses and Commonwealth share- 
holders, including the central banks of India, 
Malaya, New Zealand, Rhodesia and Nyasaland, 
Pakistan and (formerly) South Africa. As 
examples of this Company’s activities, India has 
received £146,541 for the Industrial Credit and 
Investment Corporation of India Limited; 
£225,000 for India Oxygen and £600,000 for the 
Ennore Fertiliser Plant. Pakistan raised £1 
million for the Sui Gas Transmission Company 


Limited and another £375,000 for the Star Jute 
Mills at Khulna. 

UK Government capital aid has broadly 
amounted to the following (each total represents 
both disbursements and outstanding commit- 
ments): India, £65,500,000; Malaya and Sin- 
gapore, £59,999,000; North Borneo, £12,605,562; 
Pakistan £20,000,000 and Sarawak £5,809,028. 

These sums have largely gone to the countries 
concerned through the Colonial Development and 
Welfare, providing for planned development and 
welfare in colonial territories, and the Colonial 
Development Corporation, which has spent 
about £10 million in the area on plans reasonably 
expected to pay their way though not attractive 
to private capital. Other aid has been in the 
form of grants, loans and credits, notably by the 
Export Credits Guarantee Department—which 
underwrites purchases of British goods by 
countries that might not otherwise feel they 
could afford to commit themselves to the cost of 
large orders. 

Technical cooperation has meant the commit- 
ment to spend £9 million up to 1963. Up to 
the end of June last year Britain had supplied 
about 3,260 training places and about 400 experts 
with training equipment alone costing £1°8 
million. The types of training are varied— 
anything from 400 Indian graduates in mech- 
anical, electrical and chemical engineering train- 
ing in the UK to a London Transport Executive 
mission which advised Ceylon on reorganizing 
its bus services. A UK firm of consultants 
advised Pakistan on Chittagong and Khulna 
development schemes and in the equipment line 
Britain has spent large sums, like £140,000 for 
the Lyallpur Textile Training Centre in Pakistan, 
and small sums, like £4,600 for a soil science 
laboratory in Cambodia. 


Expenditure by Supplying and Receiving Country, July 1960 to June 1960 (£ Sterling) 









































Supplying Country Australia | Burma Canada Ceylon India Japan _|Federation New Pakistan | Philippine| State of United United* Total 
Receiving Country: of Malaya! Zealand Republic | Singapore | Kingdom States 

Australia .. be Ae _— _ | — —_ 1,593 _ — _ 1,215 — — — — 2,808 
Brunei “< ie = 7,379 — 2,550 — 915 — _ _ — _ _ _ _ 10, 
Burma Se a ..| 435,975 —_ 302,969 1,931 10,656 2,393 585 98,107 3,899 _ 519 505,496 — 1,362,430 
Cambodia .. --| 109,996 — 70,306 — a 23,293 — 332 _ — — 72,204 931,786 | 1,207,917 
Ceylon 2 sa .-| 415,910 —_ 555,045 a 52,360 130,711 123 210,494 1,469 _ —- 1,006,531 1,267,830 | 3,640,473 
India SA ee .-| 518,316 —_ 658,066 = — 76,333 51 110,524 = -- oo 1,682,894 | 4,767,857 | 7,814,041 
Indonesia oe . {1,181,763 — 422,624 323 15,315 45,926 — 289,381 10,516 — _ 289,928 | 4,154,285 | 6,407,061 
Japan a as Be — _ — _ 3,067 — — — 1,082 — = — 149 
Laos - és ..| 40,359 = 41,717 _ 333 11,392 = 2,138 — _— —_ 55,435 686,428 837,802 
Federation of Malaya ..| 414,033 1,055 166,182 694 8,393 15,627 — 226,756 6,302 a= 7 96,328 — 935,370 
Nepal se ned --| 18,367 197 1,119 — 514,889 3,027 — 6,563 _ _ _ 57,252 692,500 | 1,293,914 
North Borneo we --| 145,584 —_ 27,476 446 2,059 1,361 — 114,173 — — _ cd — 291, 
Pakistan... as ..| 574,415 — 636,932 170 7,722 67,987 212 108,230 — — 35 |1,708,554 | 5,703,213 | 8,807,470 
Philippine Republic --| 206,945 — 34,526 1,636 29,893 11,277 — 5,209 1,855 os = 185,313 | 2,304,643 | 2,781,297 
ecg 3 ¥ 114,478 15 Pye es 420 1,1 ° 48 at or _ _ _ _ _ aioe 
State of Singapore 273,822 — 33, 5 14,792 2,19 — 4 _ _ _ _ — F 
Thailand... oa 284,758 652 51,604 215 9,460 92,043 160 35,864 251 — = 172,934 | 3,362,500 | 4,010,441 
Vietnam. 286,282 _ 171,305 87 15,014 24,214 26,917 874 = _ 84,669 | 4,801,429 | 5,410 791 
Entire area .. -| 741,989 — 4 122,956 — 20,000 — 83,824 7,502 2,509 543 — — 79,371 

Total .. os . .|5,770,371 1,919 |3,236,423 128,978 686,881 528,780 | 1,179 {1,435,769 34,965 2,509 1,097 |5,914,538 |28,672,471 | 46,415,880 





























* From 1 July, 1958 only. 











British Fire Research 
Shown in Germany 


pa of fire research workers in 
the UK since the Joint Fire Research 
Organization was set up in 1946 were 
well demonstrated at the International 
Exhibition of Fire Fighting Apparatus 
and Safety Equipment in Cologne, 
West Germany. 

The chief British contribution was 
planned around a working model 
showing how the use of roof vents or 

in a single storey industrial 
building can help to remove smoke and 
hot gases and so restrict the spread of 
fire. Coloured liquids used in the 
model simulated the flow of hot gases. 

Static exhibits were used to show a 
number of other fire research problems, 
from getting lifeboats away from a 
burning oil tanker through flame 
covered sea to fire resistance calculations 
for prestressed concrete beams. A 
Statistical analysis of fires with an 
electrical origin showed the way in 
which electrical fires have risen with 
the consumption of electricity and the 
distribution of the fire hazard between 
appliances of various kinds—cookers, 
space heaters, and so on—and electrical 
installations. 

With seven hundred lives being lost by 
fire in the United Kingdom each year 
the importance of fire research is plain 
enough. After many years when the 
average loss by direct material damage 
from fires has been £25 million a year, 
this leapt in 1959 and 1960 to £44 million 
each year. 

The Joint Fire Research Organization 
working on these problems is a venture 
in which the Government and the 
insurance companies are equal partners. 


Walk-Up Windows 
and Two-Way Telephones 


The 49th National Business Efficiency 
Exhibition which opens at Olympia on 
2 October, 1961, promises to be an 
outstanding display. 

Assembled under one roof will be the 
most comprehensive array of the latest 
equipment designed for coping with 
every office routine, enabling business 
men and women to see for themselves 
what advances have been made in 
methods and machinery. 

Participating in this 200,000 sq. ft 
exhibition will be 154 firms representing 
the greater part of the industry. 

One firm, who last year introduced a 
“* drive-up ’’ bank window counter, will 
be showing a “‘ walk-up ’’ bank window 
counter, which is perhaps one possible 
answer to the problems of the customer 
with a small cheque to cash, who has 
to wait while other customers transact 
more lengthy business. The window 
counters which are supplied as single 
units are made of stainless steel and 
bullet-resisting window glass. A speci- 
ally designed two-way communication 
system, by means of two microphones 
provides for clear conversation between 
teller and customer. The drawer through 
which the transaction is conducted is 
hand operated and can be locked in the 
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closed position so that it cannot be 
opened from outside. The window 
counter can be fitted with a television 
camera, so that if a signature needs 
verifying all the teller has to do is hold 
it to the camera and a picture of the 
cheque immediately appears on a 
screen in the required department, 
where it can be easily checked. 

Being nationally shown for the first 
time is a completely new concept of 
continuous stationery for all types of 
high speed electrically operated writing 
machines. These multi-copy continuous 
forms are recommended for sets of 
four parts and upwards. 

A system which gives fully automatic 
intercom for up to a thousand extensions 
incorporates both the microphone and 
loudspeaker in one compact cabinet; 
you talk and get a reply from the same 
point. This system is claimed to be 
five times faster than the ordinary 
telephone, and provides complete free- 
dom of movement, for once a call has 
been established, ‘neither party need 
touch the instrument. The basis of 
method is an automatic exchange with 
cross-bar selectors which obviate delay 
in getting through. It provides for 
maximum quality voice reproduction 
with diminished outside noise. 


New Safety Guard 
for Fordson Tractors 


Complying with a Government safety 
regulation that took effect from 14 July, 
the Tractor Group of the Ford Motor 
Company has designed a belt pulley 
guard which is suitable for its Super 
Major and Dexta tractors. The guard 
is common to both tractors and has 
slotted holes which enable either the 
Super Major or Dexta brackets to be 
added. 

A new nack cover casting has been 
added to the assembly of the belt pulley 
housing to accommodate the new guard 
on the Dexta. Varying belt angles can 
be obtained by manipulating the attach- 
ment bolts and by positioning the guard 
at the required angle. 

The new safety feature will be stan- 
dard equipment for tractors with belt 
pulleys on the home market. It will be 
optional on export models. The 
Tractor Group are making the guard 
available as a kit to enable operators 
of Fordson tractors now in use to come 
into line with the new safety regulations. 


Holiday Date Changed at 
Lancashire Motor Firm 


The national obsession with holidays 
in late July and August is more likely 
to wither away through gradual defec- 
tion by those who see its disadvan- 
tages than by any mass governmental or 
negotiated agreement. 

Beginning in 1962, Sir Henry Spurrier, 
the Leyland chairman and managing 
director, has announced, the Leyland, 
Farington and Chorley factories of the 
lorry and car concern are to change the 
period of their annual holidays. 

Instead of the last two weeks in July 
as at present, the company’s works 
holidays will be taken in the last two 
weeks in June. The change will affect 
some 12,000 employees. It is believed 
that a more relaxed and a healthier 
holiday will be the result of moving the 
date forward from late July. Those 
paying the bill should also find their 
holiday money going a little further. 

A prime mover in the change has 
been the chairman of the Leyland shop 

















stewards, Mr. P. Quinn, who first put 
forward the idea for the changed 
dates. Conducting a ballot among the 
employees he found there was a majority 
in favour of a June vacation. The 
Preston branch of the Confederation of 
Shipbuilding and Engineering Unions 
is in agreement with the decision. 

What about the children’s education? 

The local educational authorities 
have stated that any difficulties that 
may arise in relation to school work and 
examinations are capable of being 
overcome. 

In favour of a June holiday are the 
longer hours of daylight and the 
tendency for the weather to be rather 
better, the less crowded holiday accom- 
modation—at cheaper rates, the lesser 
degree of congestion on roads and on the 
railways; all of which stem from 
avoidance of the national holiday 


peak period. 


Rating Relief Clause 
Lost in Lords 


After the clear picture given by the 
shipbuilding interests of the heavy extra 
costs to be added to their difficulties by 
the effects in 1963 of the Rating and 
Valuation Bill, it is none too easy to 
follow the view of Earl Jellicoe who 
stated recently, in the House of Lords, 
that the industry’s fears about its rate 
liability were exaggerated and possibly 
misconceived. 

The Rating and Valuation Bill was 
being considered in committee and 
Lord Ridley moved a new clause to 
give rating concessions to dry docks, 
floating docks, slipways, and other 
structures to do with shipbuilding. 

A substantial increase in rates meant 
an increase in the cost of ships, and a 
dry dock was a costly piece of equip- 
ment towards whose efficient running 
local authority services could do 
nothing. Lord Ridley made the signi- 
ficant comparison that in the aircraft 
industry the cradle on which an aircraft 
was built did not pay rates but in ship- 
building, slipway staging and the 
supports had to pay rates. He might 
have added that the Government money 
poured into aviation has no parallel 
in the unsubsidized shipbuilding indus- 


Earl Jellicoe, for the Government, 
agreeing that it could seem odd that he 
should resist a proposal designed to 
assist an industry, said that the Govern- 
ment were against “ tinkering with the 
rates.”” 

Also opposing the new clause, which 
was subsequently lost, Lord Latham 
said that if there was a responsibility 
it was for the nation as a whole. Assist- 
ance for depressed industries should 
come from the state and not from the 
local authorities in the area concerned. 


Good Business in 
South East Asia 


For those whose interest in spreading 
their export activities goes as far as 
South East Asia, the Central Office of 
Information has brought out a valuable 
guide to this expanding market. Pro- 
duced for the Commonwealth Relations 
Office by the COI, the new publication 
is entitled Good Business. 

It has a controlled circulation to com- 
mercial and Government executives in 
India, Pakistan, Ceylon, Malaya and 
Hongkong. The British Information 
services handle the distribution in each 
country and the magazine goes into the 
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hands of those who are connected with 
the purchasing of capital goods and 
services. 

A quarterly, Good Business is pri- 
marily intended for the informed layman 
rather than solely for the socialized 
technologist. 

A regular feature of the journal is 
“Product Parade” which draws attention 
to new products, demonstrating the 
inventiveness and resource of United 
Kingdom manufacturing industry. This 
is a feature which looks as if it should 
acquire a considerable reputation for its 
creative photography. 


The Need for Safety 
Training of New Entrants 


Partly due to the greater number of 
people at work, and possibly because 
of insufficiencies in the industtial safety 
educational effort of training institutions 
ana individual companies, there was a 
9 per cent rise in the number of industrial 
accidents last year. 

This is not newly announced but 
what is even more significant is that 
among people under 18 years of age the 
accident figures increased by 15 per 
cent. 

This suggests that the first impact of 
industrial conditions upon young people 
finds them unprepared by training or 
warning, that the people around them 
do not sufficiently care, and that efficient 
answers to natural youthful ignorance 
and zest have not been applied. 

“Train them young ’’ was the highly 
appropriate maxim quoted by Mr. John 
Hare, the far travelling Minister of 
Labour, when he spoke at the annual 
conference of the County Councils 
Association. 

“‘ The main responsibility for training 
new entrants in safety must, of course, 
rest with the individual employer,’’ said 
the Minister. ‘‘ But I am sure that 
what is most needed is an attitude of 
mind which will lead young people to 
regard the safe way of doing a job as the 
right way. It would be of immense 
assistance if the schools and technical 
colleges could develop and maintain still 
further a really lively interest in safety.” 


Hyperbolic Paraboloid 
Pioneer Honoured 


The Gold Medal of the Institution of 
Structural Engineers was presented to 
Felix Candela, the eminent Mexican 
architect-engineer, at a dinner given by 
the Institution at the Park Lane Hotel 
last month. The presentation was 
made by Lieutenant-Colonel G. W. 
Kirkland, President of the Institution. 

Felix Candela is probably the leading 
exponent of shell concrete design in the 
world, and has made the hyperbolic 
paraboloid very much his own. He is 
Spanish born, and after graduating as 
an architect from the Escuela Espafiola 
de Arquitectura in 1935, went to Mexico 
in 1939, and subsequently adopted 
Mexican nationality. At present he 
combines a Professorship of Design in 
the Faculty of Architecture at the 
National University of Mexico with the 
chairmanship of the firm of engineers 
and contractors, Cubiertas Ala, SA, 
which specializes in the design and con- 
struction of concrete shell structures. 
In this latter capacity he has designed 
and built more than 120 shell-roofed 
buildings in Mexico City alone. 

He visited Great Britain in May, 1959, 
when he gave a series of lectures on his 





work, in London and other cities. 
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Four Wheel Drive Ferguson Racing Car 


Four wheel drives for cars offer 
many advantages—and pose 
several problems. A _ racing 
car provides arduous testing 
conditions. 


ss Ferguson four-wheel drive racing car which 

recently made its first public appearance is an 
extension of the experimental work on four-wheel 
drive passenger and utility cars carried out by 
Harry Ferguson Research Limited. 

The experimental Ferguson passenger cars 
have many special features including automatic 
fluid transmission and four-cylinder H-type 
engines with twin crankshafts, but the racing 
car is powered by a Coventry Climax engine 
driving through a five-speed manual gearbox. 
In all other respects it is built on Ferguson 
principles: the four-wheel drive all-independent 
suspension and the special master differential, 
plus the Dunlop Maxaret device, together ensure 





that power and braking effort are evenly distri- 
buted at all times. 

The car has a wheelbase of 90 in with front 
track of 52 in and rear track of 50in. Since it 
has a four-wheel drive, the designers were free to 
mount the engine at front or rear. The front 
was finally chosen because it makes better use 
of space and gives a better looking vehicle. 
With driver on board and fuel tanks full, weight 
distribution is about 50-50 front and rear. The 
engine is set at an angle of 5° to the car’s centre 
line and it is canted over at an angle of 17° to the 
vertical to reduce the frontal area. The driver’s 
legs pass to the right of the engine and his seat is 
offset 34 in to the right of the centre line. The 
steering column goes past the right of the engine 
to the rack and pinion steering. Drive is taken 
through a Ferguson twin-plate clutch at the rear 
of the engine, and then by a quill shaft to a pair 
of transfer gears which transmit the power to the 
gearbox. The latter is offset on the left side of 
the car. There is a choice of nine ratios for the 
transfer gears which can be changed quickly to 
Suit different circuits. The gearbox has five 
speeds—all indirect—by constant mesh gears 
engaged by dogs, with no synchromesh. The 
gears are not immersed in oil but are lubricated 
by oil jets. The Ferguson master differential is 
mounted at the front end of the gearbox to 
distribute the power evenly to the wheels. 


FERGUSON DIFFERENTIAL 


The general principles of the Ferguson master 
differential are now familiar from patent specifi- 
cations. Power input is by a pair of spur gears 
and differential to front and rear propeller 
shafts. But, in addition, the input shaft is con- 
nected by separate gears direct to each propeller 
shaft. These two pairs of gears are identical 


By Gordon Wilkins 


but of different ratio to the main drive gears 
and incorporate free wheels. In normal condi- 
tions the supplementary gears take no part in the 
drive and the free wheels operate continuously. 
Should one propeller shaft tend to rotate faster 
than the other, this is permitted by the differ- 
ential within the limits allowed by the difference 
in ratio between the main and supplementary 
drive gears. If the speed difference becomes 
greater than that allowed, the free wheel goes 
solid and the differential cannot permit any 
further speed difference. 

If both wheels at one end of the car spin, the 
amount of slip possible on the other pair is strictly 
controlled. If two wheels at one end lock, the 
amount of slip possible at the other end is limited. 
Yet the difference in wheel rotation required 
when cornering is fully accommodated. The 
possibility of locking all four wheels is combatted 


The Ferguson four-wheel 

drive racing car which 

will be invaluable for 

obtaining information on 

high speed handling of 
such drives. 


separately by using the Maxaret braking system. 
The original scheme, with roller type free wheels, 
will not function in reverse and the practical 
application is more complex. 


COMPLEX GEARING 


In the racing car, the clutch shaft drives 
through a pair of spur gears to the layshaft of 
the gearbox on which five pairs of constant 
mesh gears mesh with dog-engaged gears on the 
mainshaft. The latter is hollow and drives the 
differential situated at the forward end of the 
gearbox. The differential drives the front 
propeller shaft directly and from it a second 
shaft passes back through the hollow mainshaft 
to the free wheels. Two gears on this shaft 


Four-wheel drive gearbox offset to left, with pro- 

peller shafts to front and rear. Master differential 

is at front of gearbox. Pump for brake Maxaret 
system is at rear. 








Front wheel drive from gearbox which is offset to 

the left. Master differential is on front end of 

gearbox. Oil pump for brake Maxaret system is 

at rear of gearbox Armstrong adjustable dampers 
and Ferguson patented suspension. 


engage through free wheels with a pair of gears 
on a subsidiary shaft driven from the end of the 
gearbox mainshaft. Plate clutch free wheels 
allow a limited degree of overrun between the 
rear propeller shaft and the main shaft or vice 
versa, the two free wheels operating in opposite 
directions. At the end of the whole assembly a 
further pair of transfer gears reverses the motion 
of the rear propeller shaft, so that the drive 
pinion can be on the rear side of the front crown 
wheel and on the front side of the rear one. 
The front-end differential is a normal unit; 
the rear one is a ZF. As no one wheel can 
lock independently of the others, one Dunlop 
Maxaret unit can be coupled through the 
transmission to prevent the brakes locking any 
wheel. A Hobourn-Eaton oil pump is driven 
off the centre differential and the flywheel unit, 
which unloads hydraulic pressure as soon as its 
speed is checked by a tendency to lock, is also 
driven from the gearbox. As it detects any 
locking tendency fed through the transmission, 
it can prevent the locking of any wheel. Normal 
Hooke type universal joints are used for the 
longitudinal propeller shafts. 


SUSPENSION 


All four Dunlop disc brakes are mounted 
inboard against insulating discs to prevent heat 
transfer into the differentials. In addition, oil 
is circulated through hollow shafts to assist 
cooling. 

Suspension is by the patented Ferguson system 
with a lower wishbone on the same level as the 
drive shaft to the wheel and swinging through the 
same arc. Among other advantages, this ensures 
high ground clearance. The upper wishbone 
thus comes fairly high and the top anchorage 
for the Armstrong coil springs and damper strut 
projects outside the body. The drive shafts to 
the wheels are fitted with constant velocity 
universal joints of Miniminor size. The shafts 
are fully floating so that a wheel does not come 
off if a shaft breaks. 

The chassis has a space frame made of 
Reynolds 531 tubes of 18 gauge and nearly all 
the tubes are straight. Attached on the left 
are the oil tank and an 11 gallon Flexolite 
bag-type fuel tank weighing 541b. This is 
connected to the main alloy fuel tank in the tail 
which holds 15 Imperial gallons. Wheels are 
Dunlop magnesium alloy discs with centre lock 
fixing. As originally tested the car weighed 
1,050 Ib but this has since been reduced. 

The performance of the car should yield 
valuable data on the application of Ferguson 
design principles to high speed vehicles. Mean- 
while Alvis have obtained the right to use the 
patents in an experimental cross-country vehicle, 
presumably for military purposes, and Standard 
Triumph are also known to be interested in a 
four wheel drive project on which the Ferguson 
patents may be utilized. 








‘ 





New Plant and Equipment 


TOTALIZER 
RELAY 


Ratio Type 


ow available is a_ sensitive ratio 

totalizer relay designed to produce 

the final ** action ” signal from a combin- 

ation of flow transmitter and pressure or 

temperature transmitter signals in a 
control system. 

One or more of these pneumatic 
relays may be employed to give the final 
signal for the variable under control. 
Basically, this new relay consists of three 
receiving chambers containing sensitive 
diaphragms, and a fourth transmitting 
chamber containing a pilot valve and 
diaphragm. The four chambers are 
mounted in opposing pairs, the pairs 
being interconnected by a balance beam 
carried on a thin sheet steel fulcrum 
whose position is adjustable over wide 
limits. The output from the relay equals 
the algebraic sum of the moments of the 
three input pressure signals. 

In its standard form, the relay is 
capable of performing simple addition, 
subtraction, comparison, multiplication 
and division, and can average two input 
signals, provide proportional control 


PHOTOELECTRIC 
EQUIPMENT 


Long Range 


HIs long range photoelectric equip- 
ment, Series MPU2, has been 
designed to be used in applications where 
the direct line of sight distance between 
the light project and receiver units may 
be as great as 1,500 yd. 

The use of photoelectric switching 
units using infra-red light beams for the 
protection of property against intrusion 
is now well known. These new units are 
intended to cover the larger areas which 
are difficult to protect, particularly out- 
of-doors where there may be interference 
from vehicle headlights, for example. 

The problem of spurious operation 
due to extraneous light is overcome in 
this instance by the use of a “ modul- 
ated’ light beam so that the photo- 
electric receiver is sensitive only to this 
modulation. Semiconductor techniques 
are used exclusively in the receiver unit 
and the system is arranged to “ fail to 
safety ’ if tampered with. 

Navigational warnings represent a 
further use for this equipment, in operat- 
ing fog signals and for on/off signalling 


WATER 
DEMINERALIZER 


Portable Unit 


T# latest unit in the Permutit range of 
ion exchange water purifiers is the 

Mark 7 portable *‘ Deminrolit.” 

Consisting of a plastic body accom- 
modating a battery-operated tester and 
control valves, the model uses a detach- 
able plastic cartridge containing a bed of 
intimately mixed ‘‘ Zeo-Karb” cation 
and ‘“‘ De-Acidite” anion exchange 
materials. When water passes down 
through this column, virtually all ionized 
solids are removed, resulting in de- 
mineralized water of a quality satisfying 
the BP specification for purified water. 

After treating its rated capacity, the 
cartridge is replaced by a regenerated 
one. The manufacturers, who have a 
cartridge exchange system to ensure con- 
tinuity of supply, expect the low cost of 
this equipment and of its operation to 
appeal especially to the user of small 
quantities of pure water. With water of 
London type, the unit will produce 
about 16 purified gallons per cartridge. 
Permutit Company Limited, Gunnersbury 
Avenue, London W4. 





action with or without integral (reset) 
action, provide derivative (rate) control 
action, or, when used in pairs, select the 
higher or lower of two input pressures. 
When it is fitted with a spring barrel the 
relay is able to provide proportional 
control against a fixed set point with or 
without reset action, and can reverse an 
input loading pressure, split an input 
into two ranges, convert one signal range 
to another range, or provide pneumatic 
toggle switching action. The fitting 
of bellows elements in place of dia- 
phragms in the input chambers increases 
the pressure range that the relay can 
accept. Hagan Controls Limited, 14 
Grosvenor Place, London, SW1. 





where cable laying is uneconomical. 
Industrial uses arise where normal photo- 
electric units are inoperable due to 
brilliant ambient lighting, for example, 
near furnaces. Lancashire Dynamo 
Electronic Products Limited, Rugeley, 
Staffordshire. 
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DECADE COUNTING 
UNITS 


High Speed 


THEse units count impulses up to a 

maximum rate of 40,000 per sec, 
and are of particular interest in relation 
to mass produced outputs for both the 
end product and the intermediate process 
stages. 

Each unit has a scale which indicates 
the counts from “0” to “9.” The 
10th impulse resets the unit to zero and 
simultaneously generates an output 
pulse which is fed into an adjacent unit, 
this then counting the tens from “ 10” 
to “90.” When the two units show 
“© 99," the combined output pulse is 
fed into the third unit for the “100” 
to “900.” It is possible to count any 
number of digits, the limiting factor 
being the number of decade units used in 
cascade. 

When the pulses to a unit are stopped 
the digital display reached with the last 
pulse can be held indefinitely until the 
unit is reset with a signal fed from asso- 
ciated circuitry. The unit is constructed 
as a plug-in module of 14 in by 54 in by 
54 in, connecting with associated circuits 


EXPANDING 
MASONRY PLUG 


Locking Action 


PLUG has just been announced which 
appears to offer advantages in 
masonry fixing. 

Known as the OBO K-Plug, it consists 
of a cylindrical brass shell filled with 
a special locking device and tapped 
to accommodate Whitworth thread 
machine screws. Plugs are available 
for #; in, }in or in diameter screws, 
which are supplied with countersunk, 
round or hexagon heads in various 
lengths. 

The features of the plug can be seen 
from theillustration. The locking device 
consists of a hollow tapered brass cone, 
a cylindrical lead core and a nylon ball. 
On tightening the screw the brass cone 
deforms, blocking the plug tip; the lead 
core is then squeezed out to expand and 
retain the wings of the plug; the nylon 
ball is ultimately pushed to the tip of the 
plug where it rests against the screw, 
acting as a buffer. The screw itself is 
partially jammed by the deformed lead 
to prevent loosening. 

Depending on the wall fabric, a + in 


ACID 
PUMP 


Hand Operated 


PORTABLE diaphragm pump, for 

works duties such as the emptying 
of carboys, the TK/HODP model can be 
operated by unskilled labour; it is simple 
in design and easily carried. 

The pump is self-priming and can 
accept a wide range of acids, alkalis, 
abrasive and corrosive liquors with 
impunity. There are few wearing parts 
and no glands requiring maintenance. 
The hose connections and pump housings 
are in Petrox ‘“‘C,” which has been 
developed by the manufacturers. This 
ceramic material is particularly strong 
and dense and has a high resistance to 
chemical attack from a wide range of 
acids. It is also resistant to abrasion 
and can withstand liquors containing sand 
or slurry. Diaphragms are available in 
either rubber of Hypalon. 

Priced competitively, the unit gives a 
total head of 30ft, and suction lift is 
10ft. Connections are of 1}in bore 
and base size is 24} in by 94. in. Transkem 
Pumps Limited, Sunlight House, Quay 
Street, Manchester 3 
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through a standard octal plug. The 
digits are displayed through a translucent 
perspex panel showing white numerals 
against a black background. The figures 
are ¥ in high. 

The circuit is basically made up of four 
binary counter stages; normally a circuit 
of this type would accept and record 
sixteen input pulses before returning to 
its original condition (recycle). However, 
two internal feedback circuits between 
stages cause the counter to advance six 
counts without recording; this allows 
it to recycle after ten input pulses, and 
provides the desired decade counting 
feature. Winston Electronics Limited, 
Shepperton, Middlesex. 





plug will take up to 900 1b pull and a 
fs in plug up to 3,000 lb. Douglas Kane 
Limited, 243 Upper Street, London N1. 
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TURBO-EXPANDER 


Wide Operating 
Range 


A New Ruston turbo-expander, for 

cooling high pressure gases by 
removing energy in the form of work 
done on expansion, has been recently 
introduced. 

Such a unit has increasing applications 
in the production of tonnage oxygen 
for steelworks from liquid air (— 191° C) 
and will be of interest to other industries 
utilizing low temperatures—the petroleum 
industry, fertilizer manufacture, plastics 
and chemicals production are examples. 

A cutaway view of the unit through 
compressor and expander sections is 
shown here. The turbo-expander con- 
sists of a turbine mounted at one end of 
a shaft, with a suitable blower or com- 
pressor wheel at the other to absorb 
the power produced. The whole assem- 
bly is supported in bearings carried by a 
pedestal. An underframe contains the 
lubricating and control equipment, and 
supports the instrument panel. 

The turbine wheel is of fully shrouded 
centripetal design, giving maximum 
efficiency, and is formed from a precision 


CONTROLLER- 
INDICATOR 


Automation Component 


s controller-indicator is a freely 

indicating electrical instrument, the 
pointer of which is tipped with a tubular 
contact, moving in an arc between two 
parallel contact plates—one fixed, one 
spring suspended. The latter can be 
depressed by a solenoid, trapping the 
pointer tip and completing an electrical 
circuit. 

Capable of wide variation, the con- 
troller-indicator can be supplied as a 
component, or engineered into a com- 
plete system. The reliability claimed 
for its action, with positive contact 
pressure completely independent of the 
indicating movement, renders it suitable 
for many applications. 

The fixed contact plate can be sub- 
divided in a variety of ways, so that the 
measured function produces not only a 
visual indication but an output signal 
related to its value at the moment of 
interrogation (depression of the movable 
contact plate). This signal can in turn 
be used to produce remote action— 
for alarm, control or recording. 


SOIL-TESTING 
MACHINE 


Gyratory Action 


HIS new gyratory tester is a combined 
compaction and testing machine for 
use on base course materials, soils and 
bituminous mixtures. It is designed for 
use by road and highway departments, 
materials producers and suppliers, testing 
laboratories, consulting engineers, and 
research organizations. 

The machine produces test specimens 
by a kneading compaction process which 
has been found to reproduce closely the 
stress-strain properties of actual com- 
pacted soils or bituminous pavements. 
It indicates directly the phenomenon 
of excess plasticity, which occurs in soils 
or bituminous paving mixtures, this being 
shown by an increase in the width of the 
gyrograph recording the gyratory motion 
of the machine. Thus the maximum 
permissible bitumen content for pave- 
ment mix can be predicted when the ulti- 
mate expected density is known. Cores 
from an existing pavement may be tested 
to determine when failure may occur 
from over-plasticity. 

The device may be used for dynamic 





casting in high strength aluminium 
alloy. The design allows for the align- 
ment of bearings under heat changes; 
the shaft is built up in sections to ensure 
a high margin between design speed and 
critical speed and to prevent undue heat 
soak. Basic seals are of the labyrinth 
type, with fluid sealed units where re- 
quired. The blower is a fully shrouded 
compressor wheel, and absorbs the power 
developed either to dissipate it or utilize 
it in the process circuit. A_ typical 
cooling effect of the unit, with inlet 
pressure at 100 and outlet pressure at 
20 Ib per sq. in, is from i00° F inlet to 
— 60°F outlet temperature. Ruston 
and Hornsby Limited, Lincoln. 





The instrument can be supplied in 
three basic versions comprising (1) indi- 
cator and control mechanism; (2) the 
same except that up to eight secondary 
relays and a power supply are incor- 
porated; (3) additionally to (1) an 
internal motor driven timing mechanism 
and power supply to produce periodic 
interrogation. For upper and/or lower 
limit operation, the fixed contact can be 
subdivided to customers’ tequirements. 
Avely Electric Limited, South Ockenden, 
Essex. 





consolidation or repetitive loading and 
also to study abrasion resistance of 
aggregate. Soiltest, Inc., 4711 W North 
Avenue, Chicago 39, Illinois, USA. 





SOLID FUEL 
BOILER 


Automatic Feed 


His new GWB Vekos-Powermaster 
solid fuel fired boiler is claimed to 
give advantages of economical and 
efficient operation similar to those of the 
Powermaster oil/gas fired units. 

Automatic fuel feed is by screw con- 
veyor from existing bunkers, the fuel 
passing through the crown of the boiler 
to a vortex chamber supplied with air 
from a forced draught fan. Thus the 
fuel is distributed in an even pattern on 
the firing bed, the air also providing for 
over-fire secondary combustion. 

A. consistent efficiency above 80 per 
cent has been reported when burning a 
wide range of fuels, without the use of 
economizers or superheaters. Clean Air 
Act requirements are fully met and FBI 
recommendations for flue dust pollution 
have also been observed. These features 
have been made possible by built-in 
multi-cell grit arresters with a specially 
designed double-firing system of col- 
lected grit. 

Control is by steam pressure or water 
temperature, and operation is intended 


OIL FLOW 
METER 


For Very Low Rates 


N OIL meter which can accurately 

measure the flow of fuel oil at rates 

as low as 14 gallons per hour, under heads 

which are as little as 2ft, is now 
available. 

Previously it has not been possible to 
measure such low rates of flow with this 
standard type of instrument. Mainly 
intended for the measurement of fuel oil 
to burners, the meter will now make 
possible an economic means of recording 
such information on many of the smaller 
industrial applications such as oil-fired 
burners, furnaces and ovens. 

The instrument, which is of the inte- 
grating type, is a specially calibrated 
version of the manufacturer’s standard 
4in Arkon oil meter that is normally 
calibrated to read flows down to four 
gallons per hour. An intrinsic feature 
of the design of this meter is its nutating 
piston principle; this involves a flat disc 
oscillating on its periphery, and is respon- 
sible for giving an increased sensitivity to 
the instrument. 

This much increased sensitivity, taken 


RAIL FLAW 
DETECTOR 


Light and Transistorized 


A’ EASILY portable rail flaw detector 

has been announced. Completely 
transistorized, the Model TR-10 weighs 
only 5 1b in weight. 

No rolling stock is needed for its use 
as the operator walks along the track, 
sliding the transducer over the rail 
surface and listening for a distinctive 
tone in a head-set. Any unexpected 
change in pitch, or a sudden absence of 
tone, indicates a crack. Also, a meter 
in the instrument’s handle is calibrated 
so that the dial reading corresponds to 
the change of pitch in the headphone. 
The instrument uses the principle of 
ultrasonic resonance to find the nearest 
** reflective ’’ surface. 

Approximately 100 hours of con- 
tinuous operation are given by the 
three batteries included in the instrument. 
The handle is adjustable from 37 to 47 in, 
so that the transducer will always make 
full contact with the top rail surface. 
Branson Instruments, Inc., 40 Brown 
House Road, Stamford, Connecticut, 
USA 


New Plant and Equipment 








to be within a firing range of 30 to 100 
per cent of load. Fuel and air are kept 
in correct ratio at all settings, and 
efficient low load operation is therefore 
possible. 

A minimum grate life of five years is 
estimated, and attention and mainten- 
ance present no difficulties. With a fuel 
ash content of 3 per cent, a period of 
ten hours running at full load can be 
attained. Hand firing is possible in the 
event of power failure. The unit can be 
supplied equipped for any combination 
of oil/gas/solid fuel firing, and is de- 
livered in self-contained form, requiring 
no foundations. GWB Furnaces Limited, 
Dudley, Worcestershire. 





in conjunction with the emphasis which 
has been placed on calibration, has been 
a primary factor in the realization of this 
new version. It is said to be accurate 
to within +1 percent. Walker Crosweller 
and Company Limited, Whaddon Works, 
Cheltenham, Gloucestershire. 
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Simplified Hiley Formula for RC Piles 


By G. M. Cornfield, M.Sc., A.C.G.I., M.I.C.E. 
The British Steel Piling Company Limited 


A simple method of applying 
the Hiley pile driving formula 
to reinforced concrete piles 
eliminates the need for the 
elaborate calculations norm- 
ally required. 


T= Hiley Formula is widely used in the United 

Kingdom and elsewhere, and is described 
in Civil Engineering Code of Practice No. 4— 
Foundations and in other references, some of 
which are indicated below. The many variables 
involved in the formula usually lead to com- 
plicated arithmetic, but the method now des- 
cribed is a significant simplification. 


Symbols 
R, Ultimate driving resistance, assumed 
equal to maximum failure load of pile 
(tons) 
Ws Effective weight of hammer (tons) 
S _ Final set (inch per blow) 
S: Number of blows per inch equivalent to 


1 
final set (s: al 5) 


It has been found possible to represent the 
Hiley formula for concrete piles by means of a 
series of curves as shown in the accompanying 
diagram. R,/W is plotted against the final set 
(represented by S,, blows/inch), with separate 
curves for actual hammer drops of 3 ft Oin, 
3 ft 9in and 4 ft 6in, and for pile lengths of 30, 
50 and 70 ft. It should be noted that the curves 
are applicable for single-acting. steam hammers 
and timber dollies, and cover the normal range 
of pile and hammer sizes used in practice. The 
representation agrees with the direct application 
of the basic Hiley formula within about + 5 per 
cent, which is amply sufficient for all practical 
purposes. Further comment is made below on 
this matter of accuracy. 

It will be seen that fewer variables are involved 
than in the basic formula and that the pile size 
or pile stress does not enter into the simplified 
method as represented by these curves. Thus it 
has been found in applying the Hiley formula that 
(within the range of + 5 per cent) the value of 
R, is approximately independent of the cross- 
sectional size of the pile, and is dependent chiefly 
on the effective weight of the hammer and the 
final set, and on the hammer drop and pile length. 


METHOD 


(1) To find Ry, the ultimate resistance, having 
been given the pile and hammer details, i.e. length 
and size of pile, the hammer weight and its drop, 
and the selected final set. 

Example: What working load can safely be 
applied to an 18in by 18 in concrete pile 50 ft 
long if it is driven to a set of 0-2in per blow 
with a 6 ton single-acting hammer, the height of 
fall of the hammer being 3 ft? The driving cap 
is fitted with a timber dolly. 

Use the curve 50 ft—3 ft Oin. For 0:2 in set, 
i.e. 5 blows per in, R,/W is found to be 27-0. 
Hence R, = 27:0 x 6 = 162 tons. Using the 
normal factor of safety of 2, the maximum work- 
ing load per pile is then 162/2 = 81 tons. 

(2) To find the set 

Example: To what set should a 30ft long 
14 in by 14 in reinforced concrete pile be driven, 
if the required ultimate resistance is 100 tons and 
a 24 ton single-acting hammer and timber dolly 
is to be used, the hammer drop being 3 ft 9 in? 

R,/W equals 100/24 = 40-0. Using the curve 
30 ft—3 ft 9 in, the required set is then found to 
be 6 blows per in (approx). 


(3) To find the minimum weight of hammer 
required 

Example: A 16in by 16in reinforced con- 
crete pile 60 ft long is to be driven to an ultimate 
driving resistance of 110 tons. The set should 
be not less than 0-1 in per blow with a 3 ft Oin 


hammer drop. What minimum weight of single- 
acting hammer should be used? A _ timber 
dolly is to be used. 

Using the curves 70 ft—3 ft Oin and 50 ft— 
3ft Oin, R,/W is 25-9 for 70ft and 30-9 for 
50 ft, for a set equivalent to 10 blows per in. 
Hence by interpolation R,,/W is 28-4 for 60 ft. 
Then W = 110/28-4 =3-9 tons. Therefore 
select a single-acting hammer of 4 tons minimum 
effective weight. 


PILE SIZE 


Having decided the working load to be carried 
per pile, the required hammer, drop and final 
set can be quickly selected as described above in 
example (3). The final pile length will be gov- 
erned mainly by the soil conditions, and cannot be 
calculated using the Hiley formula. The cross- 
section of the pile is next tentatively selected on 
the basis of the working load and an average 
concrete stress on the cross-section (ignoring any 
reinforcement) of about 600 1b per sq. in maxi- 
mum for piles driven into very stiff or hard clays, 
or sands and gravels if these are in a loose to 
medium state of compaction. However, for 
piles driven to rock, or into very dense gravel or 
sand, and similar soils, the stress may be increased 
up to about 750lb per sq. in. Having thus 
determined the minimum cross-sectional area of 


TABLE:—Usual Maximum Lengths and Maximum Working Loads 
for Square Reinforced Concrete Piles 








te of Usual max. length Usual max. working 
Pile size (approx) load (approx) 
in X in St tons 
12 x 12 40 40 
14 x 14 60 50 
16 x 16 70 65 
18 x 18 80 85 

















the pile this should be compared with the 
estimated pile length.in order to decide whether 
the pile size is adequate from the point of view 
of handling stresses (see Table). From a hand- 
ling aspect increased pile lengths may be permis- 
sible for a given pile size when the pile is pre- 
stressed. 

To prevent high impact stresses which may 
result in failure of the concrete during driving, 


Curves based on a simpli- 
fied version of the Hiley 
fomula for reinforced con- 
crete piles capped with a 
timber dolly and driven by 
a single acting hammer. 


Symbols 
Ry Ultimate driving resistance, 
assumed equal to maxi- 
mum failure load of pile 


— 

W Effective weight of hammer 
tons) 

S_ Final set (inch per blow) 


S, Number of blows per inch 
equivalent to final set 


(8-5) 





the final set should not be smaller than % in 
per blow, and it is always advisable to limit the 
hammer drop; for single-acting steam hammers 
and drop hammers, the drop should not exceed 
4ft 6in, and should preferably be limited to 
3 ft where possible. 

As already mentioned, the graphs apply to 
single-acting hammers and timber dollies, to- 
gether with approximately 3 in of packing material 
placed under the pile helmet. If either a plastic 
or a greenheart dolly is used in the helmet, the 
value of R,, will be greater, by a variable amount, 
than the value obtained from the graphs; the 
increase can, however, be safely taken as 10 per 
cent. Ifa winch-operated drop hammer is used, 
the actual hammer drop should be multiplied by 
a factor 0-9 before using the curves in the 
diagram. 

The preferred range of final sets is between 
about 0:2 and 0-1 in per blow, i.e. between 5 and 
10 blows per in. Sets significantly smaller than 
0-1 in (more than 10 blows per in) are likely to 
lead to damage of the pile if driving at such a set 
is prolonged, while for sets larger than 0-2 in 
(less than 5 blows per in), the value of R, given 
by the Hiley formula becomes somewhat sensitive 
to variation of the set, and the accuracy of the 
formula may decrease. 

It should be remembered that the Hiley formula 
is only applicable where piles obtain their support 
in cohesionless soils, such as sands or gravels, or 
in very stiff or hard clays, or in rock. The 
formula is not applicable to purely frictional piles 
obtaining support in soft clays or silts throughout 
most of the length of the piles. 

For full details of the Hiley formula reference 
should be made to the Civil Engineering Code of 
Practice No. 4—Foundations. In the Code, 
further information is given on reduction factors 
applicable to raking piles, the choice of factor of 
safety, the matter of re-drive tests on piles, the 
effect of negative friction, and so on. 

The order of accuracy referred to earlier 
(+5 per cent) is that obtained by comparing 
the solution to the basic Hiley formula with the 
values given by the curves in the accompanying 
diagram. It is not, however, implied that the 
formula itself is necessarily accurate to this 
extent. For many reasons it is doubtful whether 
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At a large building site in the centre of London, 
the contractors, Sir Robert McAlpine and Sons 
Limited, were faced with a heavy flow of water 
into a deep foundation excavation. Formation 
level was at 22-00 ft below ordnance datum in 
heavy London clay, which began at minus 20 ft 
OD. From the general basement level at 
minus 2:50 ft OD, sand and gravel was met down 
to a level where a pad of extremely open ballast, 
1 ft thick, overlaid the clay. 

Ground water level was at minus 10:00 OD 
and a very high volume of water flowed through 
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(Left) The open excava- 
tion. The header pipe 
can be seen round the 
perimeter and the deep 
excavation, which went 
into clay, is to be seen 
in the middle foreground. 


(Right) Cross - section 
through the site showing 
the strata, ground water 
level and the position of 
the well points and the 
header pipe. 


Short Well Points Dry Out Excavations 


the open ballast over the clay. The worst 
problem arose in the centre of the main excava- 
tion, where an area of 75 ft by 54 ft had to be 
excavated 2 ft into the clay. 

At a point just above ground water level, a 
header pipe was installed on a perimeter of about 
300 ft by 100 ft and “short”’’ well points were 
jetted at 2ft 6in spacings and toed into the 
clay. Initial pumping was at a rate of 2,000 
gallons per minute. This rate later dropped to 
1,400 gallons per minute which was maintained 
throughout the duration of the work. 
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The results were extremely successful. The 
main part of the excavation, which was 4 ft 
below water level, was completely dry and, in 
the central area excavated into the clay, the very 
small flow of water which bypassed the well- 
points was dealt with by automatic mops coupled 
into the header line. 

The sub-contractor for the dewatering was 
Blaw Knox Limited, of Rochester, Kent, who 
used their ‘‘ Moretrench”’ well point dewatering 
system. 








Progress on the Rajasthan Canal 


Work has been proceeding on the Rajasthan 
Canal in the Punjab, Northern India, for three 
years now. The project is scheduled for com- 
pletion in 20 to 25 years time and will cost 
Rs 100 crores (£75 million). Past progress has 
been up to expectations. The scheme calls for 
the construction of a 425 mile long canal with 
a head capacity of 18,500 cusecs. The canal 
will take off from the Harike Barrage which, 
along with the head regulator of the canal, was 
completed in 1953. When completed it is likely 
to be the biggest and longest canal in the world. 
The project comprises (a) the Rajasthan Feeder, 
134 miles long of which the first 110 miles will be 
in the Punjab territory; and (b) the Rajasthan 
Canal, 291 miles long, entirely in the Rajasthan 
territory. Oncompletion it will irrigate 2,620,000 
acres of land, resulting in an increased produc- 
tion of 950,000 tons of grain and other cash 
crops valued at around Rs 29 crores a year 
(£21 million). 

As originally sanctioned in 1957, the project 
provides for the construction of the Rajasthan 
Feeder in the Punjab territory as a lined channel, 
while that in Rajasthan—the main canal, 
branches and distributaries—were to be con- 
structed as unlined channels. As the canal and 
branches will traverse high sand dunes and deep 
valleys in an arid tract it was felt that the loss of 
water through seepage would be considerable. 


This matter was considered by a sub-committee 
set up by the Central Board of Irrigation and 
Power and by the technical committee of the 
Rajasthan Canal Board. As recommended by 
them it is now proposed to line the Rajasthan 
Feeder and the Rajasthan Canal over their 
entire lengths, so as to conserve valuable water 
and to save land from the ultimate danger of 
water logging. 

This revised form of the project envisages the 
undertaking to be executed in two stages. 
Stage 1, to cost around Rs 70 crores (£50 million), 
consists of the construction of the entire length 
of the feeder (134 miles) and the first 122 miles 
of the Rajasthan Canal together with the whole 
of the related distribution system. It is scheduled 
for completion in 1968-69. The second stage 
will involve the completion of the main canal 
(mile 122 to 291) together with the entire dis- 
tribution system below the Naushera branch, 
and is expected to be commissioned by 1975-76. 

Until the end of 1960, 900 million cu. ft of 
earthwork and 240 million cu. ft of compaction 
work were completed out of total quantities of 
1,630 and 400 million cu. ft respectively. The 
feeder had been lined for a length of 22-2 miles 
out of a total of 134 miles. On the Rajasthan 
Canal itself, 95 million cu. ft of earthwork and 
32 million cu. ft of compaction were completed. 
Excavation for the Naurangdesan distributary 


was complete. Expenditure incurred on the 
scheme (both on the Punjab and Rajasthan por- 
tions) was Rs 9-10 crores (£7 million). 

The Rajasthan canal system will comprise the 
main canal, nine branches, three lift channels 
and 21 direct distributaries, besides an immense 
number of small channels. The total length of 
the canal system and field channels will be about 
5,000 and 40,000 miles respectively. 

The canal will depend for its full supply on 
the Beas and Ravi rivers. Distribution however 
will be feasible only when the storage works on 
these rivers are completed. The Beas and the 
Ravi have already been linked by a canal 
originating from Madhopur. The construction 
of the Poong Dam has also been started. Till 
this work is completed the Rajasthan Canal will 
receive water only between April and September. 

This ambitous, expensive, long-term under- 
taking is intended to transform over 10,000 square 
miles of desert land into a fully developed pros- 
perous region. Here the rainfall varies from 
3 to 15in a year and population from 6 to 
77 per square mile. This barren, sparsely 
peopled land will be developed intensively 
through farming, animal husbandry, forests and 
industry when the benefits from the canal start 
to accrue. Over two million persons will be 
colonized in the area, and 300 new rural settle- 
ments and 30 model towns will spring up. 





Concluding Simplified Hiley Formula 


any dynamic pile driving formula can always give 
accurate results, even assuming that the formula 
is only used in the applicable soil conditions 
mentioned above. It is thus always desirable 
to test load one or more piles on a site to failure. 
However, as test loading is necessarily expensive, 
a dynamic pile formula is a convenient expedient, 
especially on small projects, and is used in spite 
of the limitations inherent in any such formula. 
A preliminary examination has been made of 
the results of a large number of pile loading 
tests taken to failure and the indications are that 
the Hiley formula, when used in the right circum- 
stances, will give results which are generally on 
the safe side, though in some cases it might be con- 


sidered that the actual resulting factor of safety is 
unnecessarily high. The range of scatter of the 
results of these tests, which include piles up to 
100 ft in length, suggests that it might even be 
possible to further simplify the Hiley formula by 
eliminating the pile length as a variable and 
assuming an arbitrary fixed length (say 50 ft) 
when applying the formula, irrespective of the 
actual pile length. However, further detailed 
study of such test results is necessary before addi- 
tional simplification of this sort can be recom- 
mended in all cases. 
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The 


The first national conference 
on the economic and social 
effects of automation was 
organized recently by the BIM. 
Speakers from industry, the 
trade unions and the univer- 
sities warned of the implica- 
tions of technical progress in 
automation. 


On= by Lord Hailsham and closed by Sir 
Walter Puckey, the recent conference at 
Harrogate on “ Automation—Men and Money ” 
was the first conference organized on a national 
scale for the dissemination and exchange of 
views on the economic and social effects of 
automation. Twenty speakers, drawn mainly 
from industrial management, the trade unions 
and the universities, presented papers on the 
implications, economically and socially, of the 
adoption of automation and computation. 
Collectively, these papers provided a stimulating 
and comprehensive assessment of how “ men and 
money ’”’ must be considered, both nationally 
and at the individual company level, in an age 
of impending and inevitable automation. 
Administered and organized by the British 
Institute of Management, the conference was 
sponsored by member organizations of the 
British Conference on Automation and Com- 
putation. The BCAC itself was formed three 
years ago by various professional interests who 
believe that the coming of automation makes 
necessary much closer coordination and integra- 
tion between the many specialist activities in the 
social, economic, technical and scientific fields. 
At Harrogate, the papers were grouped under 
four headings: (a) economic aspects internal to 
the firm, (6) economic aspects in the wider 
(i.e., national) context, (c) social aspects internal 
to the firm, and (d) social aspects in the wider 
context. Often, of course, there is a merging 
of economic and social and of national and 
company considerations but, broadly speaking, 
the speakers made their analyses and their 
assessments in these four groupings. A list of 
the speakers in each group is given in the Table. 


Economic Aspects—internal to the Firm 

In the first group of papers, dealing with the 
economic aspects internal to the firm, Mr. 
E. F. L. Brech spoke first on, appropriately, 
“Forecasting requirements for the firm.” 
Management, said Mr. Brech, is essentially 
future orientated and must rely on forecasting 
to a great extent but, with automated plant or 
the prospect of introducing such plant, the high 
capital absorption factor makes it necessary for 
the forecasting to be as scientific as possible. 

Forecasting has been made a more effective 
tool of management by statistical techniques and 
operational research and linear programming. 
The computer’s speed makes these techniques 
quickly effective and provides a means of 
evaluating proposed plans and testing projected 
profitability. 

The next speaker, Dr. J. M. S. Risk, opened 
his talk on “ Assessing profitability of auto- 
mation projects’ by reminding his listeners of 
the close identity of interest and responsibility 
between the individual company and the “* wider 
context’ considered in another part of the 
conference. He said, “ Every time a company 
or other organization invests money in capital 
equipment it is absorbing some part of the 
available (national) pool and may be depriving 
the community of some other more advantageous 
use of the resources.” 

Dr. Risk stressed the importance of sales 
forecasting and then considered the detailed 
work necessary to collect all the relevant data on 
initial expenditure, operating expense and any 
changes in income. His conclusions were that 


more use should be made of the known tech- 
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niques of assessment; that greater attention 
should be given to market research; and that 
cost accounting records should be in a form to 
facilitate the assessment of projects and the 
feedback on their progress. 

The following paper, “‘ Physical requirements 
of automation,” was by Mr. A. L. Stuchbery, 
who traced the development of mechanization 
through the 19th and early 20th century division 
of labour and multiplication of tooling—‘ the 
first order of mechanization ’’—to automation, 
“the second order of mechanization.” This 
second order is concerned with joining the 
separately mechanized operations into one 
continuous process again and with providing the 
control required by such an integrated process. 

Economically, it is significant that increasing 
attention is being given to unit construction of 
machines so that integrated lines may be built 
and rebuilt. 

Mr. B. D. Tait began his paper on the 
“Relation of automation to optimum degree 
of variety” by saying that both automation and 
variety reduction techniques are so new that, in 
effect, only a very tenuous relation between them 
can be formulated. Since one cannot talk of 
a product variety formula in absolute terms, it 
is necessary to make assessments by evaluating 
the effects of change from the present position. 
Indeed, it may be necessary to carry out several 
comparative exercises or feasibility studies. 

For each assessment, both the production and 
marketing of the products must be analyzed, 
and it is necessary to have available precise cost 
information, suitably tailored for the purpose. 

The section of the conference concerned with 
** economic aspects—internal to the firm ” closed 
with five case studies by Mr. A. A. Jacobsen. 


Economic Aspects—in the Wider Context 


Under the grouping of economic aspects in 
the wider context, the first paper was Mr. 
J. A. C. Brown’s on “ A review of the economic 
implications of automation and the effects on 
the national economy, considering government 
policy and general labour implications.” 

Mr. Brown will be disappointed if econ- 
omists do not welcome and plan for the 
technical possibilities offered by automation. 
Since the war, recurring balance of payments 
crises have tended to encourage short-term 
palliative economic thinking but now the 
economist must take the opportunity of thinking 
positively in the long term—say, over a period 
of ten years. He listed the main economic 
problems of automation as (a) investment in 
plant and machinery, (5) adapting and improving 
labour, and (c) perspective planning. 

Investment is obviously a serious consideration 
because of the high capital intensive of automatic 
processes, but, as stressed by Mr. Colin Clark, 
it must be remembered that capital formation in 
itself provides no guarantee of technical progress. 
“‘ Organization” is an important fourth factor 
of production, along with land, labour and 
capital, and failure to appreciate this can make 
capital sterile. 

Talking about adapting labour to automated 





conditions, Mr. Brown warned of the inroads 
on the total labour force which will be made by 
services and distribution, the trades in which 
labour productivity can least easily be improved. 
Uniting plant and labour considerations under 
perspective planning, Mr. Brown emphasized 
that the two problems cannot be treated in 
isolation, and industry and the Government must 
develop an informal and agreed view of the 
desirable trends in industrial structure. 

A subject about which there is often mis- 
understanding, “‘ Automation and the scale of 
industrial enterprise,” was handled next by 
Professor B. R. Williams. He strongly criticized 
the generalizations that automation only pays in 
firms that mass produce a standard product and 
that only big or wealthy firms can afford it. 

Automation, he said, is not a prerequisite of 
big production runs, and computers may have 
much impact on engineering workshops pro- 
ducing a variety of products. 

In non-growth industries the failure of the 
market to expand will make it unprofitable for 
everyone to modernize, and the result will be 
a concentration of plant. Such a concentration 
is not inevitable, however, in growth industries 
though this might tend to happen because 
bigger firms are often better placed than smaller 
firms to apply technical developments to com- 
mercial production. The effect of this factor on 
concentration depends on Government policy, 
and Professor Williams ended his paper with 
a plea to the DSIR stations and the research 
associations to improve their final development 
work and get closer to the problems of com- 
mercial production. 

Next, Mr. P. C. Millson, in the conference 
chairman’s phrase, “‘ took us at a gallop through ”’ 
a comparative’study of the extent of automation 
and the use of electronic data processing equip- 
ment in this country, the USA, Russia and 
Western Europe. 

Data processing, he foretold, will be used 
increasingly to retain administrative control of 
increasingly complex activities while keeping 
within bounds the recent rapid increase in the 
proportion of administrative and other indirect 
workers to direct labour. Britain, a nation 
dependent on international trade, must seek to 
remain competitive by adopting new techniques. 

The following paper—by Mr. E. F. Schu- 
macher on “‘ Economic forecasting for industry 
of a whole ’’—was a cold douche for the minds 
of those delegates who were beginning to think 
that this economic forecasting business is little 
more than putting one set of figures into a com- 
puter and extracting another set from the other 
end. Indeed, Mr. Schumacher thought—or said 
he thought—that a computer can be a positive 
handicap in forecating on the national scale. 

Economic forecasting, he argued, must be 
based on a number of unverifiable assumptions 
and “the very precision and verisimulitude ” 
of a neatly computed formula makes it danger- 
ously tempting to think it is reliable. 

On the subject of a national plan, he con- 
sidered that this could only truly exist if all the 
people and firms holding substantial economic 
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power made a statement of their intentions for 
collection and collation by a central agency. 
Mr. Schumacher supported not only “ public 
accountability’ but also “private account- 
ability.” 

Having poured cold water on the reliability of 
forecasting, however, the speaker strongly advo-: 
cated feasibility studies as a means of illustrating 
and probing the way in which the economy is 
developing. Computers might serve a useful 
purpose in such studies but “ the best decisions 
will still be based on the judgments of mature 
non-electronic brains.” 

In the final paper in the economic aspects 
groups, Mr. H. E. Matthew’s paper deait with 
* Automation—some economic aspects as seen 
through the eyes of a trade unionist.” This 
paper drew attention to the fact that scientific, 
technological and organizational advances have 
almost invariably preceeded an appreciation of 
the economic and social] consequences of those 
advances. In conditions of this sort there is 
likely to be resistance to change and he felt that 
any capital investment programme should 
include compensation for loss of employment 
and for re-training and re-settlement. 


Social Aspects—internal to the Firm 


Turning to the social aspects internal to the 
firm, the conference first heard Dr. E. R. F. W. 
Crossman talk on ‘“ Operator selection and 
training for automation.”” The work of opera- 
tors in automated plants tends to fall under four 
headings: routine procedures for start-up and 
shut-down; monitoring and control during 
steady running; recording and reporting to col- 
leagues and management; and routine mainten- 
ance. 

Broadly speaking, operators need to have 
reasonable intelligence and conceptual ability; 
interest in the work; patience and emotional 
stability both under monotony and in emergency; 
and ability to work ina team. Careful selection 
is necessary on purely econmic grounds, because 
of the small numbers involved and the relative 
stability of employment. 

Training should be systematic but is particu- 
larly difficult for control skills on plant which the 
trainee cannot be allowed to handle freely, and 
which cannot be adequately simulated. The 
effect of many control actions on the overall 
efficiency of plant operation is often difficult for 
an operator to assess and it is worth giving con- 
siderable attention to the identification, measure- 
ment and feedback of operating criteria. 

Mr. J. L. Jones, speaking next on “ The effect 
of automation on wage structures and earnings 
incentives within the firm,’ regretted that 
industry, as a whole, has done so little to change 
its methods of payment to suit the emergence of 
automation. 

Mr. Jones favoured a simplified wage structure 
which would encourage mobility of labour within 
a plant, reduce anomalies where traditional 
work takes place alongside automation, and 
reduce disparities in treatment in new plant 
where production, service and maintenance men 
are brought into a closer relationship. 

Variations in the degree of automation 
between different firms led Mr. Jones to think 
that, particularly in engineering, collective 
negotiations and bargaining will be necessary 
at local or factory level, instead of at national 
level, if major labour troubles are to be avoided. 
Wage structures must also take into account 
increased operator responsibility with higher 
capital investment together with the shift work 
which might become necessary. 

In the following paper, Dr. T. Lupton, speaking 
on “ The effect of automation on organization 
and human relationships within the firm,” 
said that, with the coming of the computer, 
top management becomes less at the mercy of 
the data supplying and interpreting agencies. 
Integrated data processing will break down 
the division between specialists and will place 
more real power with, possibly, a smaller body 
of top executives. 

Dr. Macdonald talked about the “ Social 
and psychological effects of automation in 
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the modern working environment.” New pro- 
cesses, he said, produce new health hazards. 
There is a desperate need in this country for the 
establishment, on the USA model, of occupa- 
tional hygiene laboratories where industry can 
get advice and help in recognizing new hazards 
and dealing with them. Government action 
of this sort would be invaluable to the small 
firm without a medical department. 

Industry has a social function to provide an 
environment where workers can find their own 
satisfactions and give their own loyalties not 
only to the organization but to each other. 
This feeling of “‘ belonging ’’ cannot be implanted 
by artificial means, such as paternalism, and is 
made more important by technical advance. 

The last speaker to deal with social aspects 
internal to the firm was Dr. F. E. Emery, himself 
one of the social successes of the conference, who 
presented case studies illustrating the value of 
considering the social implications of automation 
at the same time as the economic and technical 
changes; and of recognising the particular strain 
put upon both supervisors and operators. 


Social Aspects—in the Wider Context 


Dealing with social aspects in the wider context, 
Mr. Hugh Clegg began with his paper on “‘ The 
effect of automation on employment, wages 
and working hours.” He said that though the 
growth in productivity due to automation is not 
likely by itself to present new problems of 
absorption, automation will lead to large shifts in 
employment, having important consequences 
for wages and hours of work. 

There will be fewer machinists, more main- 
tenance and planning people and, perhaps, more 
white collar workers, thus continuing existing 
trends. The transfer of labour to distribution 
and services is also likely to continue but it is 
likely that manufacturing industry will still 
be the dominant influence on wages and hours 
of work for a very long time. 

The most significant feature of the national 
wage structure is the “* wage drift ” or “‘ earnings 
drift by which weekly earnings have crept ahead 
of wage rates. This gap, Mr. Clegg explained, 
is composed of (a) overtime payments, very often 
in low-paid industries where they are a means of 
compensation; (b) payments above nationally 
agreed rates; and (c) the biggest component, 
payment by results, often very “* loose ”’. 

With automation, the reduced number of direct 
production workers and the indirect relationship 
of the worker to machine output will mean that 
the production worker might cease to be the 
leader in movements in earnings and hours. 
He might be succeeded by the skilled man, with 
professional interests to safeguard. 

“Education and automation’? was covered 
in the next paper by Mr. A. A. Part. Facts and 
figures given by him were that there are 175 
short courses on various aspects of automation 
in the colleges of technology, as well as those in 
the universities; full-time postgraduate courses 
are now available in at least six universities, the 
College of Aeronautics, three colleges of advanced 
technology and seven technical colleges. Diploma 
in Technology courses include those in automatic 
control and, basic to control engineering, 
mathematics, and there is also a current drive 
to provide courses for technicians. 

Within this grouping of papers, the trade 
union representative was Mr. W. J. Carron, who 
spoke on “ The effect on industrial relations 
from the trade union angle, including their 
own problems of organization.”” Mr. Carron 
expressed the hope that automation would not 
be introduced quickly enough to disturb econ- 
omic and social stability, but he welcomed 
**a principle which is designed to cancel out the 
major burden of human labour in productive 
processes.” 

Mr. T. Burns spoke on “ The Effect on 
management structure and the management 
side of industrial relations.”’ He envisaged 
the future development, under pressure from 
increased automation and computation, of 
*‘organic”’ systems of management cutting 
across the traditional lines of management. 


Special Article 


In the final paper of the conference, Mr. H. 
Reinhoud described ‘“‘ Aspects of automation 
in the Netherlands postal and Telecommunica- 
tions Services (PTT).” In this organization, 
automation has affected management, finance, 
costing and accounting, human relations, and 
relations with the public. A psychological unit 
has worked on the latter two factors and has 
made a significant contribution. 


Chairman’s Summing Up 


In summing up the conference—as chairman 
of the British Conference on Automation and 
Computation—Sir Walter Puckey noted that, 
since the Institute of Production Engineers’ 
national conference on automation six years ago, 
industry had developed a much healthier attitude 
to man’s part in technical progress. 

One thing which made Sir Walter less pleased 
was the continued popular view that automation 
causes redundancy when, in fact, the very 
opposite is the truth. Evidence of this is that 
automation and computation have been carried 
furthest in the office machinery field and yet 
there is a national shortage of office staff. 

He urged all managements and trade unions 
to both build up and speed up consultation, and 
he welcomed the policy of some managements 
of giving operators increased security. 

Referring to the different shades of opinion 
on the efficacy of forecasting with a computer, 
Sir Walter acknowledged the qualifications that 
must be made but stated categorically, “ Old 
Moore plus a computer is still better than Old 
Moore.” One disturbing factor in forecasting, 
though, was the economic “ regulators ” which 
can be used arbitrarily by the Chancellor of the 
Exchequer. It is impossible for industry’s fore- 
casting to be effective in such conditions. 


“ Integrating’ the 20 specialist papers given 
at Harrogate, one is left with one or two 
lasting impressions; that most firms’ cost infor- 
mation is inadequate, in its present form, for 
data processing purposes; that automation 
might give economists an opportunity they have 
previously been denied of positive long term 
planning; that, nationally, it isn’t investing 
capital but where you invest it that counts; that 
capital absorption problems aren’t likely but 
must be watched; that we have to expect an 
increasing proportion of the labour force to be 
engaged in distribution and services; that auto- 
mation is taking us a step nearer to local wage 
bargaining, though some people regret this; that 
any wage structure, almost, must be preferable 
to the present outdated system. 

Then there is Sir Walter Puckey’s understand- 
able antipathy for the Chancellor’s “ regulators.” 
Perhaps the Chancellor, in turn, would say that 
the system of “‘ company accountability” sug- 
gested by Mr. Schumacher would help him with 
his economic forecasting. It is a great pity that 
the Treasury was not represented at the confer- 
ence. 

Social aspects that must be borne in mind seem 
to be; that operators in automated plant might 
have the problem of combining physical alertness 
with physical inactivity; that operators and 
supervisors -will carry greater responsibilities; 
that their training and payment must allow for 
these factors; that, with the development of a 
professionally minded skilled class, we might 
find ourselves with “ two nations ’°—but, unlike 
Disraeli’s “‘two nations,” in our system the 
powerful nation with history ultimately on its 
side will be the bigger one. 

At a conference of this sort, it is not only the 
papers but the discussion, official and unofficial, 
which are important. There was, for example, 
the suggestion that the government should set 
up a Department of Automation on the American 
model (it is surprising how often the USA, the 
land of free enterprise, has been quicker than us 
to see the value of government action). One 
wonders whether anything will be done about 
this and other ideas mooted at the conference 
before they become tired clichés. 
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Thorium Fabrication 


‘Fam will require as much studying from 
the materials processing aspect as from 
nuclear physics, since the present methods will 
be inadequate for large scale production, 
particularly for melting and casting. Fuel 
materials under development include metal 
alloys and ceramics. Thorium uranium alloys 
with up to 20 per cent weight of uranium have 
been found to have good dimensional stability 
when irradiated at 680° C to an estimated burnup 
of 2-9 atomic per cent. If the uranium per- 
centage exceeds 25 per cent, dimensional insta- 
bility occurs with an increase in volume and 
warping, and surface roughening. 


Advantages from Alloying Elements 


The addition of alloying elements of low 
thermal neutron cross-section has increased the 
mechanical strength but still produces corrosion 
problems. The use of plutonium instead of 
uranium 235 for the alloying element permits 
easy chemical separation of the uranium 233 
produced. Plutonium is soluble in thorium 
with only a few per cent of plutonium; thus the 
advantages of solid solution strengthening are 
obtained. At Argonne National Laboratory it 
has been found that with the addition of 10 per 
cent weight of molybdenum niobium fibres, hot 
pressed thorium-uranium pellets had a radial 
thermal conductivity three times greater than 
unfibred pellets. The former were irradiated to 
burn-ups of 35,000 MWd per tonne with central 
temperatures well above the melting point of the 
molybdenum fibres, and the mechanical properties 
were much improved with the metal fibres. 
Techniques involving the coating of individual 
particles with aluminium or pyro-graphite are 
being investigated to eliminate fission product 
releases. 


Processing and Prefabrication 


The solution of developing an economical 
method for processing irradiated fuel and 
refabricating fertile and fissile material into fuel 
elements is challengeing, since the recovered 
thorium and uranium 233, even after the removal 
of the fission products, become rapidly radio- 
active due to the daughter products of uranium 
232. For example, after 70 hours high level 
decontamination, the gamma activity becomes 
too great to permit fabrication by direct methods. 
Four approaches to the problem are being con- 
sidered: 

The first involves high decontamination and 
direct fabrication, where the recovered thorium is 
stored for 10 to 15 years before recycling and 
virgin thorium is used for intermediate recycling. 
The uranium 233 is cleaned chemically before 
fabrication begins, and direct fabrication may 
be used. 

The second system involves high contamination 
and remote fabrication. This differs from the 
first since there is no special cleaning of the 
uranium 233, prior to fabrication due to the 
remote handling. The thorium is expected to 
recycle without a long delay period. 

The third system has intermediate decon- 
tamination and remote fabrication. Only one 
cycle of solvent extraction is planned giving 
lower product decontamination. Irradiated 
thorium is recycled immediately in this system. 
A plant design based on this concept has been 
prepared for the Italian National Committee for 
Nuclear Energy by the Allis-Chalmers Manufac- 
turing Company. 

The fourth system involves little or no decon- 
tamination and remote fabrication, and is similar 
to the pyro-metallurgical plant being built for 
the Experimental Breeder Reactor (No. ID), 
but adapted to the thorium fuel materials. The 
fuel is reprocessed by melt refining. Pyropro- 
cessing has several advantages which should 
reduce reprocessing costs: the fuel remains in the 
metallic state, eliminating the reduction step; 
the processes are relatively compact; reagents 





are radiation stable, permitting shorter cooling 
time and reducing inventory charges; and there 
are lower volumes of waste. 


Survey of Present Processes 


In the processes used to date it is found that 
electrorefining gives the best decontamina- 
tion factors. The salt bed process gives adequate 
decontamination, but the losses of thorium and 
uranium appear excessive. Arc-melting is the 
simplest process, but the decontamination factors 
are poor. It is anticipated that remote refabrica- 
tion will be required for thorium fuels regardless 
of the reprocessing techniques, so there is no 
strong need for high fission product removal. 


Magnesium Extraction 

The only process investigated so far which 
will separate uranium from thorium is magne- 
sium extraction, and the results obtained in small 
scale experiments are sufficiently encouraging to 
warrant an increased investigation. The process 
is based on the insolubility of uranium in thorium 
magnesium solution, and 90 per cent uranium 
recovery has been obtained. A flow sheet illus- 
trating the process is shown in the diagram. The 


States. Once more the use of heavy water was 
criticized claiming that in order to overcome the 
costly importing of this material, Canada would 
have to build her own heavy water plants 
which would be three times as costly as uranium 
enrichment plants needed if Canada adopted 
any other type ofreactor. These are not required 
now since the present generation of reactors 
uses natural uranium. Also since the majority 
of foreign countries require enriched uranium, 
it was questionable whether Canada would be 
able to hold her position in the export market. 


Reactor Notes 


Vallecitos Reactor Resumes Operation: The 
5MW¢e) boiling water reactor was shut down in 
January by the General Electric Company for 
changes in reactor components made from 
17-4 precipitation hardened steel and to include 
other small design changes (Atomic Review, 
10 Feb., °61). In order to avoid any further 
control rod mal-function, certain periodical 
tests have been included in the operational 
procedure of the reactor to reduce any further 
occurrence to the minimum. 

Pakistan Invests: The American Machine 
and Foundry Company have been given a 
contract to construct a research and training 
reactor in the Institute of Nuclear Science and 
Engineering in the new capital, Ismalabad. The 
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magnesium solution resulting from the uranium 
separation step was treated with hydrogen at 
about 750° C to precipitate thorium hydride. 

Both the uranium residue and the thorium 
hydride precipitate were heated in vacuum at 
800° C to remove residual magnesium which is 
always retained during the separation step. The 
products were arc-melted into solid buttons as a 
convenient method to prevent oxidation of the 
finely divided material. The results of experi- 
ments to investigate the fission product behaviour 
showed that the fission products were largely 
separated by the retention in the magnesium 
solution, and the vapourization during the arc- 
melting step. (‘Experiments in pyrometal- 
lurgical processing of thorium uranium fuels,” 
by E. W. Murbach and G. E. Brand. Paper 
delivered at the Sixth Nuclear Congress in Rome, 
June 1961.) 





Criticism of Canadian Atomic Policy 


Sharp criticism was recently presented to the 
Canadian Government by Winnett Boyd on 
the policy and practices of the crown owned 
Atomic Energy of Canada Limited. He attacked 
the apparent monopoly in the Canadian atomic 
energy business, compared with the situations 
that have developed in the United Kingdom and 
the United States. In both countries the design 
is handled by different groups keen to compete 
for contracts; whereas in Canada the cost of 
the present power plants being built at Douglas 
Point in Ontario would have been much reduced 
if competition had been present; and he claimed 
that the cost of the installed kilowatt capacity 
was largely increased on the equivalent installa- 
tions in the United Kingdom and the United 


total project will cost between $8 and $10 million 
and will employ about 200 scientists and technical 
personnel. 

Proposals for Second Nuclear Power Plant 
in the Antarctic: A plant, designated the 
PL-3, is proposed to be built at the Byrd Station 
in the Antarctic, where there is a base for studies 
supported by the National Science Foundation. 
The invitation calls for the proposer to do research 
and development work on a light water moderated 
and cooled reactor of either the forced circula- 
tion, pressurized water type or the national 
circulation boiling water type, and would be 
fuelled with enriched uranium. It will be 
capable of producing 1MW of electricity and 
1-5 Btu per hour of steam and is scheduled 
for routine power operation in March 1964. 

Spain: An application has been made by 
Centrales Nucleares (Cenusa) to construct a 
250 MW nuclear power reactor in the Polan 
district on the River Tagus. The project is 
expected to cost about £19-1 million. 

California Reactor Project: A public hearing 
will consider the insurance of a construction 
permit to the General Electric Company for an 
experimental steam super-heat reactor to be 
built at the company’s Vallecitos Atomic 
Laboratory at Pleasanton. The heterogeneous 
light water moderated steam superheat rector 
is designed as a developmental and research 
facility, and will be employed principally to 
irradiate development superheat reactor fuel 
elements. It will be built adjacent to the existing 
Vallecitos Boiling Water Reactor. 

Study for Sweden: A joint technical study is 
being conducted for the Swedish Atomic Energy 
Authority to investigate the possibility of 
building a pressurized heavy water reactor of 
250 MW. 
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On-Line Computer 
Control of Manufacturing 


agen RAMO WOOLDRIDGE Incor- 
porated, the United States half 
of INTERNATIONAL SYSTEMS CONTROL 
Limited, the newly formed industrial 
process control company formed with 
the GENERAL ELECTRIC CoMPANY, began 
its development of this complex elec- 
tronics based technology as far back as 

1955. 

On-line computer control of indus- 
trial manufacturing processes requires a 
special type of computer which can 
read information directly from process 
instruments, compute guides for optimiz- 
ing process performance from the data 
it receives and from equations kept in 
the memory store, and send signals 
directly to control devices in the process 
plants thus eliminating the human 
operator from the control “‘loop.”’ 

Greater efficiency. higher production, 
increased safety, improved control over 
product quality, reduced operating 
costs and low maintenance costs are the 
gains from a system which is often 
costly in its original installation. 

Ramo Wooldridge introduced the RW- 
300 digital control computer, the first 
specifically designed for closed-loop 
control of industrial processes, in 1957 
after two years of arduous research. 
Early in 1958 the Thompson Ramo 
Wooldridge company was formed and 
given responsibility for the systems 
engineering, installation, maintenance 
and marketing of the RW-300 computer 
control systems. 

So far, thirty RW-300 systems have 
been installed and are operating in a 
variety of industrial applications in the 
United States and in Europe. Opera- 
tions by these computer controlled plants 
have gone on round the clock with 
reliabilities exceeding 99 per cent. 

On-line computer control has now 
reached the petroleum, chemical, electric 
power, steel, electronic, aircraft and 
missile industries as well as nuclear 
power and cement manufacturing. 

The imposing list of United States 
corporations using RW-300 systems 
includes Monsanto Chemicals, Texaco, 
B, F. Goodrich Chemical, Union Car- 
bide Chemical, American Cement Cor- 
poration, Bendix, Douglas Aircraft, 
Sperry Rand and Electricité de France. 

GEC, who are to manage the jointly 
owned venture, put behind the American 
company’s know-how an_ industrial 
empire with annual sales of £117 million 
a year, with 42 factories in Britain and 
overseas and with 72,000 employees. 

Although the new company has Mr. 
O. W. Humphreys, technical director of 
GEC, as chairman, and Dr. D. N. Trus- 
cott, formerly general manager of GEC’s 
telecommunication group electronics 
division, as managing director, it will 
function on its own behalf, using the 
manufacturing capacity of the GEC 
factories where appropriate, The Coven- 
try plant springs most obviously to 
mind, and other resources where these 
are more suitable. 

There is a plain connection between 
a joint subsidiary providing on-line 
Computer control systems for major 
Manufacturing and process industries 
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electrical and mechanical equipment for 
industries all over the world from its 
works at Witton, Birmingham, and 
Erith, Kent. 

GEC heavy plant goes out to power 
stations, nuclear energy installations, 
rolling mills, paper mills, oil refineries, 
mining concerns, textile mills, and into 
chemicals, plastics, rubber, cement, 
food factories, ship propulsion, railways 
and the motor industry. 

At Hunterston in Scotland, and at 
Tokai Mura, Japan, GEC are handling 
the complete design and construction of 
two of the first commercially built 
atomic power stations. The electrical 
outputs of the two stations will be 
300 MW from Hunterston and 150 MW 
from Tokai Mura. 


Laporte Prepare 
for New Advances 


Of recent years the chemicals industry 
has been the galaxy most rapidly rising 
in the industrial sky and one of the 
brightest stars of the galaxy has been 
LAPORTE INDUSTRIES. 

Mr. P. D. O’Brien, the Laporte 
chairman, observes in his annual report 
that the company is now passing 
through a period of consolidation and 
the carrying through of plans and 
activities which will further the pros- 
perous growth of the concern. 

For all that, the speed with which the 
group goes ahead is best seen by the 
increase in the total net assets from 
£18-9 million in March, 1960, to £26-5 
million at the end of March this year. 
The second figure includes the assets 
of the newly acquired subsidiary, 
HowarRD AND Sons, although the 
profits of the company do not appear 
in the profit and loss account. 

Laporte Group income before taxa- 
tion was very little changed over the 
previous year—£3,333,525 against 
£3,147,943. The income after taxation 
was even less altered—£1,837,124 com- 
pared with £1,808,096. 

The chief product of LAPORTE 
CHEMICALS Limited, the company from 
which the group sprang and still a vital 
part of the organization, is hydrogen 
peroxide, which maintains remarkable 
growth prospects with fresh applications 
constantly being brought out. The 
capital programme to expand output 
at the Warrington, Lancashire, works 
by the autoxidation process (AO) will 
be completed shortly. 

At Luton, Bedfordshire, the manu- 
facture of sodium chlorite has been 
established on a profitable basis after 
some preliminary problems. The com- 
pany from which this process was 
acquired, EELEKTROCHEMISCHE WERKE 
MUNCHEN, has now become a member 
of the group. 

The LAPorTE TITANIUM company has 
a £3 million programme to increase the 
output from the Stallingborough, Lin- 
colnshire, plant. This scheme is up 
to schedule and the first advantages 
have been gained in the greater output 
and sale of titanium pigment. 

Another home subsidiary, THE 
Futiers’ EARTH UNION, had a good 
year’s trading. Substantial new acti- 
vating plant making use of a new process 
is being constructed and should be 
completed next year. 

Organic chemistry is picked out by 
the Laporte chairman as the branch 
of chemical manufacture expanding 
more rapidly than any other. It was in 
order to participate more widely in this 
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negotiate for the shares of Howard and 
Sons when the possibility came up. 
Howards are producers of a variety of 
organic chemicals which are used as 
raw materials in the paint, plastics and 
other industries. As happened with 
PETER SPENCE AND Sons, the group 
acquired with the new subsidiary an 
outstanding development team. 


Sales Improve and 
Trading Profit Falls 


The heavy burden of extra costs on the 
steel industry is reflected in the way the 
UNITED STEEL COMPANIES’ sales have 
increased and the trading profit declined. 

The exact comparison is that in the 
24 weeks up to 16 March, 1960, the 
sales of USC were worth £63,155,000 
and the trading profit, after charging 
depreciation, was £10,479,000. In the 
comparable 24 weeks up to 18 March, 
1961, sales reached £68,925,000 while 
the trading profit moved in the opposite 
direction down to £9,250,000. 

Since the beginning of the year there 
has been a slackening in demand for 
certain products, and this has not yet 
recovered. The company do not expect 
that the rate of activity of the early 
part of the year will be maintained. 

A reduction in the companies’ profits, 
before tax, of between 10 and 15 per 
cent was forecast at the January annual 
meeting. This was due to heavy 
increases in wages and materials costs, 
particularly in fuel charges. It is now 
apparent that with the insufficient one 
per cent price increase allowed by the 
Iron and Steel Board the reduction in 
results first feared will be larger than 
anticipated. 

On the Iron and Steel Board’s 1 per 
cent, which covers only a small part of 
the extra costs (perhaps about one third) 
the United Steel Companies’ directors 
say that it seems unfortunate that a more 
realistic attitude has not been adopted 
by the Board. 

At their meeting at the end of last 
month the USC directors declared an 
interim dividend of 6 per cent less 
income tax on the companies’ 40 million 
ordinary shares. It was also decided to 
recommend the issue of a further 10 
million ordinary shares, by way of 
capitalization of reserves, as fully paid 
to the shareholders on the register at 
the close of business on 21 June, at 
one share for every four held. An 
extraordinary general meeting is being 
held on 19 July to approve an increase 
in the authorized share capital to 
£75 million and the capitalization of 








and GEC’s manufacture of heavy 


field that the opportunity was taken to 








£10 million from the general revenue 
reserve. There is no intention of issuing 
more than these 10 million shares. 


Westinghouse Air Con- 
ditioners for Thermotank 


Westinghouse air conditioning equip- 
ment is now being marketed in the 
United Kingdom under an agreement 
between the New York WESTINGHOUSE 
ELECTRIC INTERNATIONAL Company and 
HALL-THERMOTANK. 

Thermotank’s International Products 
division, with offices at Rochester Row, 
London SWI, will be the marketing 
organization for the new agreement. 
The company claims that this is now 
the most comprehensive service available 
from one source to the air conditioning, 
heating and ventilating industry. 

Self-contained air conditioners, water 
or air cooled, with capacities from 
33,000 to 550,000 btu per hour are 
among the new Westinghouse packaged 
units. Fitted with hermetic compressors, 
these units are suitable for shops, 
hotels, restaurants and general offices. 

Westinghouse central system equip- 
ment includes a series of air cooled 
condensers—either vertical or hori- 
zontal models—with capacities up to 
60 tons. 

For systems where a constant or 
varying supply of chilled water or brine 
is required for air conditioning pur- 
poses an economic solution lies in pack- 
aged water chillers, assembled and 
tested in the factory. These chillers come 
complete with controls and starters. 
All that is needed at the point of use is 
connection to power and water supplies. 
Either Westinghouse hermetic compres- 
sors or J. and E. Hall open drive 
compressors can be fitted. 


More Electrical Plant 


for Llanwern Steelworks 


REYROLLE, the Hebburn, Co. Durham, 
electrical engineers, are supplying the 
275 kV air-blast switchgear for the 
CEGB Whitson substation through 
which the new RICHARD THOMAS AND 
BALpwins Llanwern, South Wales, 
steelworks is to be supplied. 

Reyrolle are also supplying the 
33 kVL 42T/LAST switchboards (below) 
now being erected at the main substation 
of the new works. The Hebburn 


company are to provide all the 33 kV 
and 11 kV switchgear and some of the 
3:3kV equipment under a contract 
worth some £1 million. 











Metals and Materials 
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These eight applications of 
spheroidal graphite cast iron 
have been chosen from British 
engineering to illustrate how 
diverse are its uses. World 
output is steadily increasing. 


HE YEAR 1948 marked the birth of SG iron. 

This shortened name stands for spheroidal 

graphite cast iron, but it is also sometimes 
referred to as nodular iron and ductile iron. 

You will see that the greater part of this article 
describes how British engineers have put this 
material to work for them. The examples—most 
of which have not been recorded before—have 
been supplied through courtesy of the firms 
mentioned by Mr. W. W. Braidwood, manager, 
Ferrous Division of the Development and 
Research Department, the International Nickel 
Company (Mond). He has also contributed 
this introduction. 

In 1948, the first descriptions were given of the 
procedures invented by the British Cast Iron 
Research Association and by International 
Nickel Company by which the graphite present 
in grey cast iron could be changed from flake 
to spheroidal form. 

These two processes involved introduction 
and retention in the molten iron of Mischmetall 
and magnesium respectively. Magnesium has 
the great advantage of low cost and it has become 
the essential constituent of the SG irons made 
and used commercially. 


How British Engineers Are Using SG Iron 
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SG irons have quite a range of properties, 
and in general terms they are all superior to 
those of flake graphite irons. Strength is greater, 
as are ductility and resistance to impact. Also 
the modulus of elasticity is very high. Tensile 
strength ranges from a minimum of 25 tons per 
sq. in with at least 20 per cent elongation (in the 
fully ferritic condition) to more than 60 tons 
per sq. in (when oil-quenched and tempered). 





Proof stress values can be varied from 15 to 
more than 50 tons per sq. in. 

Hardnesses can be obtained in the range 
150 to 500 Brinell throughout. By the flame or 
induction-hardening technique the surface zones 
can be further raised to hardness values of over 
650 Brinell. In the ferritic condition, notched 
impact values exceed 10 ft-lb. 

The British Standard 2789:1956 which covered 
three grades has just been revised and expanded 
to cover a total of six grades of SG irons, 
A further one is now in preparation to cover 
austenitic SG irons. 

These austenitic SG irons are among several 
alloy SG irons which can be readily prepared. 
They have outstanding resistance to corrosion 
and high temperature compared even with the 
basic grades of SG iron, but they are relatively 
costly because of their high alloy contents. 

Commercial manufacture of SG iron has 
proceeded since 1949 under cover of basic 
patents by firms licensed for the purpose, and at 
this time a total of some 550 firms in 28 countries 
operate licences from the International Nickel 
Company and their affiliates. Fifty are British. 

The graph here shows the growth in Free 
World output of SG iron over these years. 
In the year 1960, output of SG iron in the 
Free World approached the equivalent of 400,000 
long tons and brought the aggregate commercial 
production of SG iron castings close to 2 million 
long tons up to the end of last year. 
International Nickel Company (Mond) Limited, 
Thames House, Millbank, London SW1. 





Ingot Moulds 


For generations, low-phosphorus flake-graphite 
hematite iron has been used for the moulds into 
which molten steel is poured to yield the ingots 
subsequently rolled and forged. Hematite iron 
gives good service but failure occurs mainly by 
crazing, in other words by multiple cracking of 
the inner surface of the mould which is in contact 
with the molten steel. 

SG iron moulds are now in successful use for 
this purpose. In some cases, they are of con- 
ventional thickness and weight but experimental 
use is also being made of SG iron moulds which 
are much thinner and lighter. 

The illustration here shows the 7in thick 
conventional ingot mould for a 6 ton steel ingot 
and a corresponding mould in SG iron only 
34in thick, both made by Fullwood Foundry 
Company for Colvilles. Tests have been carried 
out to date on moulds only 52 to 63 per cent 
of the conventional thickness and weight: they 
have shown that the mould consumption can 
average 12:-9lb per ton of steel ingot cast 
compared with the established average for 
hematite moulds of 30 1b per ton of ingot. 

An advantage of using SG iron for this purpose 
is its good resistance to crazing. 





Coal Grinder Parts 


Eight Lopulco mills, each designed to pulverize 
57 tons of coal per hour, are to be installed at 
Thorpe Marsh Power Station. In these very 
large mills, each grinding roll is maintained in 
contact with the rotating table by means of a 
spring controlled lever. Each lever—which 
weighs 32 cwt—is cast in nickel SG iron in the 
foundry of International Combustion at Derby. 

In service, the lever is subjected to con- 
siderable shock loading when the grinding roll 
passes over tramp iron not extracted from the 
coal passed in for grinding. To cope with this 
heavy duty and such hazards, these large castings 
must be perfectly sound as checked by gamma 
ray inspection. They must also pass micro- 
examination and mechanical tests laid down by 
British Standards. 

Additionally, these vital components are 
subjected to the test depicted in this illustration. 
This shows a lever casting secured to an angle 
plate at the large boss while a load of 25 tons 
is applied at the small end through the springs. 
While so stressed, a shock load is applied by 
dropping a weight of 1 cwt through a height of 
5 ft on to the end of the lever, at a point more 
than 5 ft from the fixed centre. 


A 











_4 
Redesigned Cargo Winch 


Clarke, Chapman and Company are one of the 
largest manufacturers of ships’ deck auxiliaries 
in the world. They make SG iron castings in 
their own foundry and have redesigned several 
items of equipment in this material so that the 
possible weight saving is put to use. 

An example of this is shown here. It is a 
5 ton duty worm-geared electrically-driven cargo 
winch. In redesigning this unit, the gearcase 
bottom, side frame, resistance and contactor 
case, previously made separately as grey iron 
castings, have been replaced by a single SG iron 
casting. This also fulfils the function of a 
bed-plate. 

The integral casting in SG iron weighs only 
0-625 tons, whereas the three separate units 
which it replaced weighed 1-75 tons. Also, 
the overall weight of the unit is reduced from 
about 5} tons to 4 tons. The redesigned winch 
unit is much more compact in size. 


Metalworking Rolls 


Midland Rollmakers Limited make metal- 
working rolls in SG iron. For instance, one 
pair of rolls 14in diameter and 18 in in barrel 
length was made for a two-high finishing mill 
producing casement sections. For this purpose, 
a nickel-molybdenum acicular chill-quality SG 
iron “eg used with a hardness of about 500 
Brinell. 
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The crankshaft used in the Ford Anglia—a four 
cylinder 997 cc engine—is an SG iron casting 
of hollow design with oil lines drilled through 
cast-in bosses. 

The spheroidal graphite iron structure is 
produced in this instance by treating with 
magnesium and the matrix structure is maintained 
in the pearlitic condition by careful control of 
composition and cooling rate after casting. No 


Hollow Crankshaft for Ford Anglia Car 
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heat treatment is used in the production process. 
Tensile strength is in the range 42 to 46 tons 
per sq. in, elongation is 3 per cent, and hardness 
is 250 to 260 Brinell. 
The moulds are prepared in resin-bonded sand 
by the shell moulding process. Similarly, the 


cores which produce the weight-reducing cavities 
are made in resin-bonded sand by the hot-box 
process. 





Chimney Caps;for High Marnham Power Station 


The 34 ft diameter caps for the two 450 ft high 
chimneys at the High Marnham 1,000 megawatt 
power station have been made in SG iron. 
The caps for such large and tall chimneys are 
subject to severe stresses due to temperature 
changes and SG iron was selected owing to the 
fact that it has very high strength while retaining 


riaeto 





the corrosion resisting properties of normal cast 
iron. The quality of SG iron used was type 1 
to BS 2789:1956 with a tensile strength of 
over 35 tons per sq. in. 

The illustration shows one of these rings being 
assembled in the works of S. Russell and Sons 
who manufactured and machined the castings. 


Non-Cracking, Brake Drums for Centurion Tank 


The thermal problem to be solved in bringing the 
Centurian tank to rest from a speed of 20 mph 
even at the relatively modest retardation which 
can be attained with a steel track on a tar- 
Macadam surface is quite formidable. This 
operation entails converting 1-49 x 10° ft-lb of 
energy into heat in a few seconds, the total power 
dissipated being around 600 hp, or 1:13 hp 
per sq. in of the swept area of the drum. 

Severe thermal cracking was experienced with 
cast iron drums and various material composi- 
tions were tried in order to overcome this 
Problem. Surface cracks formed in this way 
acted as stress raisers and led to drums bursting. 


. 


Several years ago, following experiments at 
the Fighting Vehicle Research and Development 
Establishment, the material of the brake drums 
of the Centurion was changed to SG iron. 
This was of type 2B to BS 2789:1956 and has 
been found very resistant to thermal shock. It 
has overcome the drum failures previously 
experienced. 

The vehicle is fitted with two drums as illus- 
trated, each weighing 1101b. They were made 
by Ferranti. 

Crown copyright is reserved for the illustration 
of the Centurion tank. Reproduced with the 
permission of the Controller HMSO. 








Metals and Materials 















Bridge Supports 


The load of the Leckwith concrete viaduct 
shown here is taken by rollers which each 
weigh 14 cwt. They allow movement due to 
expansion and contraction. The castings were 
made in annealed SG iron by John Williams of 
Cardiff for Glamorgan County Council. 

Other examples of such use include the 
Dam-y-Craig railway bridge which carries the 
British Railways Western Region line over one 
of Britain’s new motor roads. A group of these 
bridge support castings made in SG iron by 
Richard Thomas and Baldwins are also shown 
below. 
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Cithgows’ long-standing policy 
of building standard cargo 
ships has now been fortified 
by the modernization of their 
Port Glasgow shipyard. 


eee ships is a complex branch of engineer- 
ing, but Lithgows Limited have organized 
it into a simple, streamlined process. They have 
done this by concentrating on a few key policies. 

Their policy of building standard ships dates 
from the 1880's and it has reduced the cost and 
time of construction. By specializing in cargo 
ships they have found it possible to maintain the 
standard-ship policy, since to have built passen- 
ger ships would have involved them in all the 
specialized one-off type of work which passenger- 
ship owners so often demand. 

The same policy has also given them another 
advantage: at times when orders have been 
few and far between for the industry, they have 
been able to carry on building, and stockpile 
one or two ships, thus being ready for the 
shipowner who decides he wants a new ship in 
less time than it would take to build one. 

Lithgows’ latest move in the same general 
direction has been the rebuilding and moderniza- 
tion of their Kingston yard at Port Glasgow, 
about 18 miles down the Clyde from Glasgow. 
The general appearance of the yard and of work 
in progress is now quite dramatically simple— 
bearing in mind that ships of up to 70,000 tons 
can be built there. The workshops are equipped 
with comparatively few machines, but they are 
up-to-date and have been chosen with great care. 

Ships are prefabricated in the workshops, in 
sections or “ panels ’’ of up to 60 tons, and the 
panels are moved out to one of the three concrete 
building berths where they are assembled in 
order, starting with the stern section. The 
photograph at the top shows such a hull nearing 
completion; the bow section is being slung into 
place. 

The production sequence is as follows. The 
plates in the stockyard are handled by the 
15 ton Via Nova crane (shown below), which is 
of the magnetic transporter type. It has a large 
number of separate magnetic heads, thus avoid- 
ing bending of the plate when it is lifted. A 
similar crane feeds plates to the main prepara- 
tion shed. Here, production is well controlled 
by dividing the shed into bays, each of which 
prepares a different section of the ship’s struc- 
ture. 

The machine shown at the bottom right of this 
page is used for cutting out up to four plates 
simultaneously without the need to mark off the 
plates. It is a Messer-Sicomat machine with 
four burning heads, remotely controlled. In an 
adjacent cubicle a tenth-scale drawing of the 


Shipbuilding —Simplified 





For lifting plates—a magnetic transporter. 


outline, is fixed down by tapes to a table. An 
optical/electronic head automatically follows this 
drawing, and its motion is transmitted to the 
four burning heads, the movement, of course, 
being magnified ten times to produce accurately 
finished plates. The burning heads move at a 
speed of 21in a minute. The standard-ship 
policy ensures that the most effective and con- 
tinuous use is made of this machine. As many 
as several score plates are cut out from one 
drawing. 

Other machines in the preparation shed 
include a Tilghman’s descaling (shot-blasting) 
plant and—the largest single machine—a com- 
bined shell rolls and flanger of 1,500 tons capa- 
city made by Hugh Smith (Glasgow) Limited. 
It will take plates up to 42 ft 6in long and 14 in 
thick. 

The plates and bars are then moved to the fab- 
rication shed, which has a height to the cranes of 
67 ft 6 in, and where panels of over 50 ft in length 
can be turned over for welding on the reverse side. 
Among the welding machines is a_ twin-arc 
welding machine, supplied by the British Oxygen 
Company. It welds stiffeners to plates on both 
sides simultaneously, moving at a speed of 26 in 
per minute. For holding two plates edge to 
edge for butt welding and for tacking bars to 
plates, portable Via-Vac clamping machines are 
used. This machine was designed by Lithgows 
in conjunction with their associated company, 
R. Y. Pickering and Company Limited. 

The special feature of each of the building 
berths is the use of a single heavy-lift crane which 
travels along the centre line of the berth as the 
construction of the ship progresses. This 
method is illustrated in the photograph above. 

The small drawing gives a general idea of the 
sequence of erecting the components on the 
building berth, starting with one of the centre 
double-bottom sections (1). Lithgows believe 
this method has certain advantages over 
the usual arrangement of cranes travelling 
alongside the berth: since there are no crane 
tracks along the sides of the berth, there is not 
the same limitation on the breadth of vessels 
that can be built; and it helps to ensure that the 
principal crane is used only for the major lifting 
jobs. Two tower cranes and portable deck cranes 
are used for other work on that part of the hull 
which has already been erected. A 60ton 
hammerhead crane is still to be installed at the 
bottom of the largest building berth. This berth 
can now accommodate ships up to 750 ft in 
length, and it can be extended further when 
required. 

The lengthening, deepening and re-piling of 
the fitting-out basin was one of the most interest- 
ing and expensive stages of the reconstruction 
programme. The length was increased by 
200 ft to 750 ft by forming a cofferdam across 











For cutting out plates—remotely controlled burners. 
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Sequence of erection. 





the end of the existing basin and excavating the 
soil beyond that point. The depth of water in the 
basin is now 15 ft at low water, running to 19 ft 
at the river end. Soil removed during this work 
was used to reclaim land from the river, and the 
new fabrication shed has been built on this land. 

Fitting-out is facilitated by the proximity 
of new workshops to the basin. They include 
shops for joiners, plumbers, painters, yard 
electricians, and mechanics, 

The modernisation programme has _ been 
conducted under the direction of the chairman, 
Sir William J. Lithgow, Bt., and the deputy chair- 
man and managing director, Mr. Alexander H. 
White, C.B.E. Sir William became chairman at 
the age of 24; he is now 27. 

Work on the reconstruction was started in 1956 
and it has cost over £3 million. The Lithgow 
group of companies includes other shipyards and 
is said to comprise the largest private shipbuild- 
ing organisation in the world. 
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Automatic Ultrasonic 
Testing 


Ultrasonic examination with manual manipula- 
tion has been used for some years in the manu- 
facture of steel forgings, but recent trends in the 
generation of electric power have increased the 
importance of this testing technique. Rotor 
forgings are becoming larger, heavier and more 
highly stressed. 

Thus, on the one hand, it is important to 
ensure that no defect which could cause failure 
in service goes undetected but, on the other 
hand, the increase in size and weight makes man 





A large steel forging being ultrasonically tested 
on the automatic rotating equipment. 


handling almost impossible. To solve this pro- 
blem, a north country firm have installed in 
their heavy machine shops the specially designed 
automatic rotating equipment shown in the illus- 
tration. 

Thomas Firth and John Brown Limited, Atlas 
Works, Sheffield, 4. 


New Private-Wire 
Teleprinter Network 


A recently installed teleprinter system provides 
high speed, accurate, two-way communication 
between 24 offices of Alcan—Aluminium Limited 
of Canada—and its associates. Designed ini- 
tially to handle several thousand messages daily, 
with a built-in capacity for future expansion, 
the system will also connect, by way of the 
transatlantic cable, with the group’s North 
American headquarters at Montreal. It is 
intended that some continental countries will 
also be linked with the network. 

An important feature of the system is its high 
degree of automatic operation, using punched 
paper tape in conjunction with special electronic 
switching units and tape relay equipment. The 
tape relay message centre is based in London and 
is linked by GPO private-wire circuits to six area 
groups in different parts of the country, each 
group being linked in turn with up to six local 
offices. The London relay centre serves as a 
transfer point for all messages exchanged 
between offices in the different group areas, an 
arrangement which enables network communi- 
cations to be handled with lower circuit costs 
than if all stations in the system were directly 
connected to the relay centre. 

The electronic switching unit in each group 
scans the lines it serves for any message awaiting 
transmission, either from its own local group of 
offices or from London. Messages are treated 
one at a time, a constant check being made with 
the relay centre to ensure that incoming ones 
from other area group offices automatically 
receive priority. 

Messages to be sent from any office in the 
network are encoded in five-track tape by off-line 
typing on the perforator keyboard, the operator 
inserting in front of the message a short series 
of predetermined code signals indicating the 
destination required. The tape is then fed into 
the transmitter and a push button signals to the 
group switching unit that a message is ready for 
dispatch, Transmission proceeds automatically 
at a continuous 66 words per minute as soon as 
the call is accepted. Outgoing signals received 
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to the station’s teleprinter, confirming reception 
by the switching unit and providing a copy for 
checking and record purposes. 

Inter-group messages switched through to the 
London relay centre arrive there on a series of 
six printing reperforator receivers housed in two 
metal consoles. These machines code-punch the 
incoming message and also print a plain language 
interpretation on the tape for quick identification. 
A relay centre attendant notes the message 
destination, tears off the completed tape and 
transfers it to the outgoing section. 

In this outgoing section, 2 three-gang trans- 
mitters provide a separate transmitting head for 
each of the circuits radiating out to the six area 
groups. The switching unit in the receiving 
group routes the message to its final destination 
where it is received in printed page form on the 
teleprinter receiver. 

By this system, it is claimed, messages passing 
between stations in the same group are delivered 
virtually immediately, while those from one area 
group to another take little more than a minute 
to reach the addressee. 

Creed and Company Limited, Telegraph House, 
Croydon, Surrey. 


Machine to Analyse 
idle Time 


Adrema the business equipment manufacturers, 
recently introduced the Productograph system 
for which they have obtained the marketing 
and assembly rights from Siemens-Halske, 
Germany. The function of the machine is to 
record data visually and graphically as it is fed 
in from individual items of equipment which 
may be machine tools, packaging machinery, 
conveyor systems, looms, food manufacturing 
machinery, or, in fact, any continuous production 
process. It comprises essentially a central 
console which is linked by cables to a control 
box called a transducer mounted strategically 
on each machine being assessed by the system. 





The Productograph system’s central console, six- 

digit counters and the recording panels on which 

coloured slides indicate movement of production 
towards the required batch quantities. 


The unit installed in the machine shop at 
Adrema, whose employees are acting as guinea- 
pigs, has 20 transducers but 40, 60, 100 and 200 
transducer models are envisaged. 

The operation time for the process conducted 
on each machine must first be ascertained and 
the console set accordingly. A suitable move- 
ment occurring once each cycle is used to trip 
a micro-switch and send an impulse to the 
console, which, provided the process is repeated 
regularly within the allotted time, does no more 
than record number, time expended and, by 
means of the convergence of scales, the quantity 
required to complete the batch. If, however, a 
particular machine becomes non-productive, a 
red light appears on its transducer panel and also 





by the switching unit are also transmitted back 


on the console. This remains on until the 


operator presses one of five buttons, each corre- 
sponding to a different reason for stopping, 
whereupon the idle or downtime is recorded until 
production recommences. The graphical record 
which moves at a rate of half-a-millimetre per 
minute shows a different symbol according 
to the non-production reason given by the 
operator, such as waiting for material, machine 
breakdown, inspection, etc. This soon gives 
an indication as to which cause appears to be 
proponderant and prevalent bottlenecks can be 
alleviated. If alight comes on against a machine 
and is not extinguished by the operator signalling 
the reason then the console operator is able to 
address the man concerned by means of a tele- 
communication system and ascertain the reason 
for the delay. 

Adrema state that results have shown that 
80 per cent of downtime is due to failure of the 
management to maintain production services 
and only 20 per cent attributable to the operator 
stopping work voluntarily. They are most 
emphatic that the intention is not to observe an 
operator’s every movement and give him the 
impression that “ Big Brother” is watching 
him, but rather to seek out reasons for stoppage 
which are beyond his control. All employees at 
Adrema are on a staff basis and enjoy many 
corresponding privileges. 

At present it is envisaged that a rental system 
will be operated, the cost being in the region of 
£1,000 per quarter which, say Adrema, is a small 
price to pay for a machine affording such a 
comprehensive machine study and facilitating a 
corresponding increase in output. 

Adrema Limited, Telford Way, London, W3. 


Applications Centre Gets 
Adaptable Spectrometer 


In what is said to be the first applications centre 
of its type to be set up in central London, the 
Solartron X-ray fluorescent automatic vacuum 
spectrometer, type Xz-1030, can now demonstrate 
its ability to handle individual customer problems 
and prepare reports on customer samples. The 
X-ray fluorescent method of analysis is fast, 
accurate and able to deal with a wider range of 
problems than, probably, any other technique. 

This speed and accuracy of analysis, when 
used in routine analytical laboratories, reduces 
hours of work by skilled chemists to a few 
minutes on the automatic spectrometer operated 
by unskilled labour. The Xz-1030 will detect 
and determine all elements of greater atomic 
number than twelve, and is remarkable for the 
close accuracy which can be attained on major 
constituents while remaining capable of analyzing 
alloying constituents and impurities where con- 
siderable sensitivity is necessary. 

Taking the example of copper based alloys, 
the instrument can analyze within a few minutes 
a complex brass containing copper, zinc, lead, 
nickel, manganese, iron and aluminium. Accura- 
cies greater than in routine chemical work can 
be obtained, with a precision of better than 0-1 
per cent for the main copper determination. 

High alloy steels, often containing a number of 
elements, can be determined particularly quickly 
and accurately on the nickels and chromium 
determination. The instrument is capable of 
meeting many research requirements as well as 
performing routine analysis. 

The Solartron Electronic Group Limited, Farn- 
borough, Hants. 





The type Xz-1030 fluorescent spectrometer. 











On the Shelf 


By Frank H. Smith 


MY WIFE is one of those house-proud women 
who should have had a dozen dusters in her 
hand instead of a bouquet when we were married. 
She does not normally read this column but 
I think I shall draw her attention to Smithsonian 
Contributions to Astrophysics, Volume 5, 
No. 8—An Annotated Bibliography on Inter- 
planetary Dust, by P. W. Hodge, F. W. Wright 
and D. Hoffleit (Smithsonian Institution, Wash- 
ington, DC). That should give Mrs. S. a fine 
fit of frustration. 

A List of Publications suitable for carrying in 
the inside jacket pocket (this is a standard format 
for American publications, isn’t it?) is the April 
1961 cdition from the American Society for 
Testing Materials. It-covers standards, sym- 
posiums (ia?), charts, indexes (ices?), manuals, 
proceedings, special publications and photo- 
graphs. The booklet has a built-in order form 
and comes, of course, from 1916 Race Street, 
Philadelphia 3. A good street from which to 
start a Freedom Ride, I imagine. 

I (and by I, I mean J) have had a brochure 
and three sample abstract cards from the Inter- 
national Occupational Safety and Health Infor- 
mation Centre (established by ILO in 
collaboration with ISSA), c/o BIT, 154 rue de 
Lausanne, Geneva, and don’t ask me what the 
initials all mean. The CIS has support in 25 
countries and aims to provide those interested 
in their objects (as outlined in the title supra) 
with an information coverage through these 
cards. For details in the UK write to Royal 
Society for the Prevention of Accidents, 75 Vic- 
toria Street, London SW1. 

For those of you who collect names of British 
agents of foreign publishers and who do not 
know already the reps. in this country of Dunod, 
of Paris, I can tell you that they are James 
Thin, 54 South Bridge, Edinburgh; Lewis, 
136 Gower Street, London; and Blackwell, 
50 Broad Street, Oxford. Funny how, in their 
list, Dunod give the French version of the place 
name but don’t play about with the sud and the 
pont and the rues. Incidentally, I had the usual 
difficulty, in searching through a list of countries, 
in finding out whether we were Grande Bretagne 
or Royaume Unie. Have the BSI a standard for 
this? No doubt somebody will refer me to a 
ruling somewhere. 

The thumpingest great bibliography that I have 
seen in recent years is Bibliography of Hydrometry 
by Steponas Kolupaila, Prof. of CE (if I may be 
so familiar), at the University of Notre Dame, 
Indiana. The University Press has published it 
at $10 for the 975 pages. In the space I have 
I can pay small tribute to a tremendous feat of 
scholarship. The book is compiled with the 
maximum of time-saving system with code letters 
covering 36 languages, a most detailed contents 
list, 46 pages of author index and other features 
indicating a labour of love performed over a long 
period. 

I believe the Civil Service libraries get a sort 
of bulk supply of some books from their supplier. 
That is, every library gets some of the books, 
and this is understandable in the case of such 
items as the Fowlers, some of the Partridges 
(without a pear tree at this time of year), Whitaker 
and so on. But I wonder if they all got the 
item I saw in a certain accession list—the National 
Foundation for Education Research’s Spelling 
Irregularity and Reading Difficulty in English. 
Should be in demand, too. 

I believe some American professors do quite 
well as entertainers on television and on disk, 
and I see that the S.A.E.National West Coast 
Meeting in August has a Monday luncheon with 
“a relaxing talk by Dr. J. Whitcomb B. ougher, 
Lectu:er and Humorist’’. What a ghastly 
billing to have to live up to! I can think of 


nothing more horrible than to be I.belled a 
humourist and | often thank heaven that I am 
a serious writer. 
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Vindication of Progress 


Essays in Sociology and Social Philosophy. By 
Morris GINSBERG. Volume 3, Evolution and 
Progress. Heinemann. (25s) 


There is something paradoxical at first sight in 
the idea that an age of great technical advance, 
such as the present, should be accompanied by 
a profound philosophical distrust in the idea 
of progress itself. The paradox is perhaps 
particularly startling to those with extensive 
technical training. Yet it is true that the 
insecurity of these times, the aftermath of two 
great wars and the Great Depression of the 
thirties all combine to challenge the idea of the 
inevitability of progress which our grandfathers 
are supposed to have accepted. The line of 
A. H. Clough, “‘ But westward, look, the land is 
bright,” had all sorts of contexts for those who 
read the Victorian poet but humanity was 
definitely on the march to somewhere.. Heaven 
was its destination. 

It found Flanders, inflation, unemployment 
and .man’s inhumanity to man. Small wonder 
that the evolutionists in particular were out of 
favour. Philosophy reflected the mood of the 
times, and progress as a basic idea became 
unfashionable in many quarters. 

The importance of this book is that it may 
mark another swing of the pendulum. It is a 
group of essays by Professor Ginsberg and 
some of them have been published before. 
They cover a great deal of ground dealing with 
the idea of progress both from the religious 


and evolutionary point of view. Drawing upon 
modern work in philosophy and sociology, they 
offer a useful commentary on current thinking 
and attitudes on philosophical problems. Since 
the author is concerned with a thesis of his own, 
the coverage is not exhaustive by any means, 
either in sources or argument. Nevertheless the 
journey is stimulating and lucid to the conclusion 
that “ there is good ground for maintaining that 
modern societies have come to have deeper 
insight into the nature of social ideals anda 
firmer grasp of the conditions needed to attain 
them. To this extent there is reasonable justifi- 
cation for the belief in the reality of social 
progress.”’ So comes the conclusion, hopeful if 
cautious, from a modern, liberal rationalist 
point of view. 

It is just on one hundred years since this 
country rode the crest of mid-nineteenth century 
prosperity. Technical change was proceeding 
rapidly. Jobs were easier to get. The standard 
of living was rising. The stagnation of the 
Middle Ages seemed finally conquered. Philo- 
sophy argued about the inevitability of progress 
and was optimistic. Are we repeating the 
exercise in similar circumstances today but on a 
bigger and more complex scale? Are the philo- 
sophers leading or are they merely being led? 
Perhaps we should go back and try to define 
progress, and bother about its inevitability after- 
wards. 

G. E. TEwson 





Directories Old and New 


The Shipping World Year Book and Who’s Who, 


1961. Edited by DoNALD MAXweELL. 73rd 
Edition. Shipping World, 127 Cheapside, 
London EC2. (60s) 


Electricity Undertakings of the World, 1960-61. 
70th Edition. Benn Brothers. (35s 6d) 

FBI Register of British Manufacturers, 1961. 
33rd Edition. Published for the Federation of 
British Industries by Kelly’s Directories and 
Tliffe. (50s) é 

Directory of Employers’ Associations, Trade 
Unions, Joint Organizations, Etc., 1960. Minis- 
try of Labour; HM Stationery Office. (21s) 

Dun and Bradstreet’s Guide to Key British 
Enterprises, 1961. Dunn and _ Bradstreet 
Limited, Adelaide House, London EC4. 
(£6 16s 6d) 

Repertoire Francais du Commerce Exterieur, 
1961. Union Francaise d’Annuaires Profes- 
sionnels, 94 rue Lauriston, Paris 16. (Free) 


What makes a good trade directory? Like the 
smile on the face of the Cheshire cat, the harder 
one looks at it the more difficult does definition 
become. There is, however, a certain amount 
of agreed ground in trying to find an answer. 
Directories should be quite definite in their 
objective, offering a clearly recognisable body 
of information. ‘They should be clearly set out 
and adequately cross-referenced where this is 
applicable. Their chosen field should be com- 
paratively limited but within that field they 
should have a high degree of coverage. It is 
possible for directories to say too much and 
become alphabetical, diagrammatical and col- 
oured mazes. 

They should be easy to refer to, because the 
essence of a good directory is speed of availability 
of information. We could all get most of the 
information we want from somewhere if we 
had the time. A directory offers above all, 
then, rapidity of reference and accuracy. Not 
far behind however comes topicality—the bane 
of all directories. All directories are out of 
date once they are published and even most 
good ones are anything from 10 to 30 per cent 
out of date over a year. There is much room 
for improvement in this aspect of compilation. 
Too few directories go out after information or 
check regularly and frequently that names, 


addresses, products, subsidiaries, and so on, are 
reasonably up to date. These comparatively 
humdrum matters (another one is telephone 
numbers) are too often inaccurately given because 
information is out of date; yet most directories 
are used most of the time to check correct names 
and addresses rather than follow through some 
of the more complicated subleties of industrial 
classification. 

The group of directories reviewed here have 
among them the old and the new. They repre- 
sent on the one hand long-established styles of 
compilation and on the other newer efforts to 
care for current, fashionable needs. Good 
directories, however, should all change to some 
extent with the times. New sections, new types 
of classification, new areas of coverage (why not 
the EFTA and the Common Market in more 
instances—just to be up with the times?) are all 
ways of maintaining goodwill and even affection. 
High marks should go for innovation in this 
somewhat staid, undramatic field of publishing. 

The Shipping World Year Book and Who's 
Who, 1961 offers several innovations. These 
include a list of shipowners’ mutual clubs, tables 
of steaming distances and types of machinery 
supplied by engine builders, while the list of 
shipping companies has been significantly 
extended. 

In its 70th edition is Electricity Undertakings 
of the World, 1960-61. Established and exhaus- 
tive in its own field, it belongs to the old style of 
directory. With that school of thought a page 
is something to be filled as full as possible and 
layout should accommodate itself accordingly. 
It gets a great deal of information into its just 
over 600 pages and remains a pleasing size to 
handle. ; 

Combining a pleasing style of layout with 
ease of handling is the FBI Register of British 
Manufacturers 1961. Innovation is difficult with 
a compilation of this kind. Either a company 
is a member of FBI or it is not. Once the basic 
divisions are made and foreign language sections 
worked out there is not much more to be done. 
A small but useful point about this directory—it 
always opens well and stays open, on a desk. 

For utility without beauty a word should be 
said for the Directory of Employers’ Associations, 
Trade Unions, Joint Organisations, Etc., 1960, 
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put out by the Ministry of Labour. This is a 
workmanlike job with no frills and offers a list 
of amendments every two months, for an 
additional subscription fee. Its layout is easy 
to follow and speed of reference is certainly 
available. Its appearance, and space on the 
shelf, could be improved by smaller metal clips 
for holding the sheets. This is a loose-leaf 
book. 

And so to the moderns. Dun and Brad- 
streets Guide to Key British Enterprises comes 
with the large prestige of the publisher’s name 
in the credit information field. This 1961 
edition is the first. It groups in two sections 


55 


(first alphabetically and then by trade) about 
10,000 concerns in manufacturing and distri- 
bution. It gives brief information on situation 
of works, products, numbers employed, capital 
and directors’ names. Some of this information 
is not available elsewhere in a systematic form, 
for example, on works and employment. Not 
all concerns have sent in equally full information 
so there will no doubt be a more full coverage in 
future editions when those who‘have contributed 
information about themselves see how imposing 
is the volume. It should quickly become a 
standard work of reference with exciting pros- 
pects for further development. 


Publications 


Repertoire Francais du Commerce Exterieur is 
a prestige directory to help boost French exports. 
It is large, bold and packed with information on 
French firms, suitably indexed. Being a national 
selling publication it contains a great deal of 
general information, with the inevitable con- 
gratulatory messages from prominent French- 
men. It looks thorough, and that is saying 
a good deal for not all French trade directories 
can claim as much. Future editions, if such 
there be, could usefully cut down on the intro- 
ductory matter. 


G. E. TEWSON 





Engineer Education—An Experiment 


Der Stand der Ingenieurausbildung in Frankreich. 
By JEAN CAPELLE. Arbeitsgemeinschaft fiir 
Forschung des Landes Nordrhein-Westfalen 
Heft 87. Westdeutscher Verlag, Ophovener 
Strasse 3, Opladen/Rhid. (4:15 DM) 

Monsieur Jean Capelle, one of the outstanding 

French educationalists, is Director General of 

the Institut National des Science Appliquées 

(INSA) at Villeurbanne, just outside Lyons. In 

this lecture he surveys the problem of the 

shortage of qualified engineers, both professional 
and technician, in France, and then describes 
the great experiment which he is directing in 
founding and running the first INSA. The scale 
of the experiment may be judged from the fact 
that very soon 20 per cent of all qualified 
engineers in France will be passing through this 
new engineering school. Monsieur Capelle 
speaks English as brilliantly as he does German, 
and he should be invited to tell a representative 
audience in this country what he told a dis- 
tinguished German audience in this lecture. 
Readers of The Times will be aware that the 
industrial output of France is increasing at a 
greater rate than that of any other European 
country at present, and the country is making 
efforts to educate and to train the increasing 
number of engineers whom it needs in order to 
continue this dramatic expansion. We in this 
country would do well to study what the French 
are doing educationally, since their system of 
engineering education has far more resemblance 
to our own than does the German system, and 
comparison of our methods and theirs are there- 
fore more likely to be profitable. Even the 


administrative structure rivals the complication 
of our own! 


France has almost 150 engineering schools 
who award a diploma qualifying a man to call 
himself an engineer, but in fact the value of this 
diploma is very dependant on the school. 
Entrance to all of them, however, with the 
exception of the INSA, is only possible after 
sitting a competitive examination, and the com- 
petition for the five Grande Ecoles is so severe 
that the average candidate needs to prepare for 
two years after leaving school. This system of 
concours has results which many consider 
disastrous, and which INSA is seeking to avoid 
by admitting its pupils in the same manner that 
is usual in this country, on a combination of 
school leaving results and of interview. The 
weakness of this method of selection, there as 
here, is that some large proportion (in many 
universities in England this is about 15 per cent) 
prove to be unsuitable for a university education, 
and need the combination of education and 
training which is given by the technical colleges. 
If however a young person has once been 
accepted into a university, he or she has great 
difficulty in dropping down again into the tech- 
nical college stream. To meet this difficulty, 
the INSA is running two streams under the same 
roof, and the students are finally sorted into one 
stream or the other at the end of their first year 
of residence—residence, since enough rooms are 
being built to house all the students on the same 
site. While these streams were intended to be 
of roughly the same sizes, in fact the competition 
to obtain a place in INSA is so high that only a 


relatively small proportion of the students are 
in the technician stream, arousing a feeling that 
this is a course for failures rather than a course 
for students with a different aptitude. 

Mr. Capelle’s lecture is impressive; your 
reviewer has had the good fortune to visit INSA, 
and to see something of what his vision has 
created. Not merely the scale impresses, but 
also the detail. Here is planning for the future; 
on the one hand, a department of biochemical 
engineering; on the other, recognition that the 
Common Market is a reality, and that a profes- 
sional engineer can no longer be content to speak 
only his own language. Junior lecturers from 
Germany and England lecture in their own 
languages on their own subjects as a normal part 
of the course, and each student must take one 
foreign language seriously. To encourage lan- 
guage study a languages laboratory has been 
built in which much of the teaching has been 
mechanized with the aid of tape recorders so that 
the students largely teach themselves under the 
supervision of a teacher who can listen-in 
individually to, and give individual instruction to, 
each of the students as he works with his tape 
recorder. 

INSA can only be properly appreciated when 
seen in the total setting of French engineering 
education; time alone will show what industry 
thinks of its products in relation to those of the 
Grandes Ecoles and those of the Ecoles 
Nationales d’Ingenieurs Arts et Métiers. We 
should follow this great experiment with care 
and with interest. 

D. B. WELBOURN 





Advances in Plastics Injection Moulding 


Runnerless Molding. By Ernest P. Mos Lo. 
Reinhold, New York; Chapman and Hall, 
London. (40s) 


Injection moulding, the process by which thermo- 
plastic raw materials are converted directly into 
finished components, has fascinated production 
engineers since its introduction in the early 
1930’s. The principle is to melt thermoplastic 
granules in a heating system and to inject the 
melt under high pressure into cool moulds where 
the material solidifies. The process clearly 
resembles the much older process of metal die 
casting and indeed derives from it many basic 
features of machine and mould construction. 
The attraction of a continuous cyclical process 
capable of producing plastics parts requiring no 
finishing operations was of immediate appeal to 
pioneering “trade moulders”’ and as develop- 
ment progressed in materials, machines, and 
moulding technology, injection moulding spread 
into many other branches of engineering. Today, 
a list of industries served by the process would 
read like a catalogue of engineering trades. 
_ Automation is not a new concept in the 
Injection moulding world; early machines dis- 
played a considerable degree of automation in 
control of temperature, pressure, and time 
cycling. But the major target of mechanical 
engineers and plastics technologists engaged in 
injection moulding has been complete automation 





to achieve high-speed mass production with 
minimum labour costs and consistent quality of 
the product. Considerable progress has been 
made towards this goal so that now it is not 
uncommon to see batteries of injection machines 
under the control of one operator. 

Most modern injection machines offer both 
fully automatic and semi-automatic working 
facilities. In semi-automatic working, the 
machine carries out one cycle of operations by 
auto-mechanism and an operator is required to 
remove mouldings, sprue and runners, and to 
set in motion the next cycle. Use of the fully 
automatic facility demands precise instrumenta- 
tion to achieve completely consistent control at 
every stage of the process, and the provision of 
a safety device to prevent the mould closing on 
any accidentally remaining part. Above all, it 
requires mould design such that mouldings, 
sprue, and runners are completely ejected when 
the mould opens. 

Development of moulding techniques which 
render unnecessary the ejection of sprue and 
runners, is clearly of tremendous advantage in 
this field. Not only does it ease the ejection 
problem but additionally helps to speed the 
moulding cycle (by eliminating the waiting time 
for sprues and runners to cool) and frees the 
operator from the job of re-using sprue scrap. 
Such techniques have slowly evolved during 


recent years and have been described by various 
terms such as “sprueless moulding,” “ hot- 
runner moulding,”’ etc. 

In a review of this subject compiled by the 
writer in 1957 (‘Injection Moulding without 
Re-Work,”’ by L. Griffiths, Plastics, vol. 22, °57, 
p. 233), due acknowledgement was given to 
previous literature references including an 
excellent article by Ernest P. Moslo, of the Moslo 
Machinery Co., Cleveland, Ohio (“ Runnerless 
Injection Molding,” by E. P. Moslo, Modern 
Plastics, vol. 32, °55, p. 32). Mr. Moslo has 
been engaged for many years in the design and 
construction of injection moulding machines and 
his active interest in the plastics industry is 
evidenced by the numerous papers and articles 
he has contributed to leading plastics publica- 
tions. 

With his recently published book Runnerless 
Molding he has rendered the injection moulding 
industry an invaluable service by describing and 
illustrating with remarkable clarity the many 
techniques now being used for injection moulding 
without the necessity for conventional sprue and 
runner systems. Although tremendous interest 
has been shown in this subject in recent years, 
detailed information has been difficult to acquire 
as published information has been scarce and 
know-how has tended to be guarded jealously. 

In essence, runnerless moulding is concerned 








Publications 


with connecting a reservoir of molten plastics 
material to mould cavities by channels (termin- 
ating in nozzles) which are not allowed to cool. 
Pressure exerted on the reservoir then displaces 
molten material directly into the cavities where 
it cools and solidifies into finished parts. The 
basic problem involved is to insulate hot nozzles 
from relatively cold cavities. Any solution must 
be a compromise between conflicting tem- 
perature requirements and the technique is only 
possible with materials ‘Possessing a sufficiently 
wide “ softening range’ of temperature. 

Materials which in their molten state flow more 
easily as the pressure is increased (pressure 
sensitive materials) are particularly attractive as 
they permit nozzles to be operated at lower 
temperatures. The family of polyolefine mate- 
rials (polyethylenes and polypropylenes) is 
outstanding in this respect. 

Readers with some knowledge of runnerless 
moulding techniques may well be surprised that 
sufficient information exists to compile a book 
of some 162 pages. In fact the book is not 
strictly confined to this one subject, covering a 
wide range of injection moulding topics associated 
with the main subject. 

Starting with a chapter on the requirements 
of materials and moulding machines for runner- 
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less moulding, the book goes on to describe early 
efforts to put such techniques into practice. 
A chapter on nozzle design variations sets out in 
detail the principles of every known type of 
nozzle which has been used successfully for 
runnerless moulding. The application of these 
principles in single impression and multi- 
impression moulds is described separately, 
multi-impression working being subdivided further 
into “ multi-cavity hot runner moulds” and 
“manifold and multiple runner arrangements.” 

The simplest and cheapest runnerless moulding 
system is that described in the chapter “ An 
Insulated Runner System.” This system is so 
attractive that all moulders working three-plate 
moulds (whether fully automatically or not) are 
advised to consider modification to it with a 
view to speeding up moulding cycles and 
eliminating sprue and runner scrap. 

Further chapters describe specific moulding 
techniques demanding the use of runnerless 
moulds with restricted gates, one dealing with 
the important field of thin-walled container 
moulding. The final chapters are concerned with 
techniques for achieving rapid mould filling by 
employing potential energy built up by pre- 
compressing a thermoplastic melt. A further 
elaboration of this system for multi-impression 





New Books 


The British Journal Photographic Almanac, 1961. 
102nd Edition. Henry Greenwood and Company 
Limited, 24 Wellington Street, London WC2. (8s) 

Special contributions include “‘ Camera Flare and its 
Effects,” “‘ The Camera for the Job,” and “‘ Colour 
Printing on a Small, Scale.” Among the regular 
features are the editorial reviews of new apparatus 
and materials, lists of sensitive materials for colour 
and black-and-white still photography and narrow- 
gauge cinematography, and a section on colour 
photography techniques. 


Kempe’s Year-Book for 1961. 66th Edition. 
Edited by C. E. PRockTer. 2 Volumes. Morgan 
Brothers. (87s 6d) 


Several sections have been extensively revised and 
much new material has been incorporated throughout. 
Noteworthy additions refer, inter alia, to recent 
bearing materials, wood preservatives and treatment, 
concrete dam design, coal ploughs and conveyors, 
sintered metal clutch facings. 


The Electrical Year Book, 1961. 54th Edition. 
Emmott and Company, 31 King Street West, 
Manchester 3. (4s) 

Pocket-sized reference book of electrical practice 

and data. 


Garcke’s Manual: A Statistical Record of the British 
Electricity and Allied Manufacturing Industries, 
1959-60. 57th Edition. Electrical Press, 19-20 
Noel Street, London W1. (84s) 


The electricity authorities of the UK, their stations, 
services and statistics are treated in detail. The 
progress of electricity supply and nuclear power 
developments are surveyed. A section devoted to 
electrical plant and allied manufacturing companies 
and a directory of executive personnel conclude the 
manual. This is the last edition. 


Metal Industry Handbook and Directory, 1961. 
Edition. Iliffe. (21s) 

Extensive revisions to this non-ferrous metals bible 
have brought the information completely up-to-date. 
Attention is drawn to the new standard classifications 
for aluminium scrap and to the segregation schedule 
for aluminium and aluminium alloy scrap. The 
buyers guide has been enlarged. 


Directory of Shipowners, Shipbuilders and Marine 

Engineers, 1961. 59th Edition. Tothill Press. (60s) 
Over 1,000 thumb-indexed pages of ship owners and 
builders, dry dock owners, marine engine builders, 
consultants, associations, classification societies, etc. 
The names of ships with the names of their owners 
are indexed. 


Modern Wiring Practice. By W. E. StewarpD. Sth 
Edition. George Newnes. (25s) 

Comprehensive guide to the principles and practice 

of wiring domestic, commercial and industrial 

premises for lighting and power. The methods set 

out are in accordance with the latest edition of the 


50th 


I.E.E. Regulations and with the appropriate British 
Standards. 


An Introduction to Applied Anisotropic Elasticity. 
Gs * F. S. HEARMON. Oxford University Press. 
s 
Intended primarily for applied physicists and engi- 
neers, this book deals with problems encountered in 
anisotropic elasticity, the methods of solving them, 
and the results obtained. The elastic constants of 
single crystals, of sheet materials and of polycrystalline 
aggregates, stress and strain distribution, wave 
propagation, and anisotropic plates are some of the 
topics considered. 


Theorems and Structural Analysis. By 
on H. Arcyris and S. Kesey. Butterworths. 
s) . 
Generalized discourse, with applications, on the 
energy principles of structural analysis, including the 
effects of temperature and non-linear stress-strain 
relations. 


Photoelasticity: Principles and Methods. 
Jessop and F. C. Harris. Dover Publications, 
New York: Constable, London. (16s) 


Introduction to two- and three-dimensionals stress 
analysis techniques, covering basic elasticity theory, 
elementary optics and photoelasticity, equipment, 
materials and procedures. Detailed analyses are 
made of 5 typical structures. Unabridged republica- 
tion of the 1949 edition. 


Weight-Strength Analysis of Aircraft Structures. By 
F.R.SHANLEY. 2nd Edition. Dover Publications, 
New York; Constable, London. (19s 6d) 


The author deals directly with forces and the distances 
over which they must be transmitted, developing 
methods by which the minimum structural weight 
can be determined for any material and conditions 
of loading. Principles of design for minimum 
weight are utilized in deriving weight equations for 
wing and fuselage structures, while the necessary 
information is given for developing weight analysis 
for the special cases not covered by the book. This 
is a republication of the 1952 edition, to which has 
been added selected bibliographies on optimum 
design of structures and on creep buckling. 


Physical Chemistry. By E. A. MoELwyN-HUGHES. 
2nd Edition. Pergamon Press. (84s) 
Based on the author’s lectures at Cambridge to 
students reading Part II of the Natural Sciences 
Tripos, this textbook is a mathematically rigorous 
exposition of the basic concepts of physical chemistry 
leavened with a wealth of experimental information. 
There is a generous supply of chapter-end exercises. 


Machine-Tool Slides and Sliding Elements. By 
H. W. Harpy. Machinery’s Yellow Back Series 
No. 47. Machinery Publishing Company (5s 6d). 

Details are given of the following: circular, square 

and special section bar guides; vee, square-edged 

and trapezoidal slides; narrow guideways; ball, 
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roller and needle-roller slides; slides with hardened 
inserts. The lubrication and protection of slides 
is also discussed. 
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moulds, known as “‘sequential impact moulding,” 
is also featured. 

Clearly the book is not intended for beginners, 
but it should have tremendous appeal for all 
concerned with the practice of injection moulding, 
The aim of the book as expressed by the author 
is ‘* not to detail the design of runnerless moulds 
but to bring to the mould maker, the moulder, 
and the many people who are interested in the 
subject, the basic ideas behind the techniques 
and to disseminate information and ideas that 
are being used in the plastics industry today.” 

With his readable style and excellent illus- 
trations, Mr. Moslo disseminates information 
admirably and though no bibliography is 
provided, acknowledgement is given throughout 
the book to the many individuals and companies 
who have contributed ideas, drawings, and 
illustrations. Indeed, in attempting to do justice 
to the many contributed techniques, the result 
is inevitably some duplication of subject matter 
and a tendency for basic principles to be obscured. 
Nevertheless, injection moulding enthusiasts will 
be delighted by the book and will have little 
difficulty in reaching their own conclusions 
concerning principles and practice. 


L. GRIFFITHS 


The Reviewers 


Mr. G. E. Tewson, M.A., is a graduate in economics 
and former editor of a business magazine. He is 
now a partner in the firm O. W. Roskill Industrial 
Consultants. 


Mr. D. B. Welbourn, M.A., M.I.Mech.E., M.LE.E., 
is a fellow of Selwyn College and university lecturer 
in engineering at Cambridge. He is also a 
member Of the Verein Deutscher Ingenieure and 
is the joint author of O.E.E.C. reports on German, 
Swiss and Spanish scientific and technological 
education. 


Mr. L. Griffiths, B.Sc., is a member of the technical 
service and development department in the Plastics 
Division of Imperial Chemical Industries Limited. 





Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Construction 


Acoustic and Heat Insulation. STILLITE PRODUCTS 
Ltp., 15 Whitehall, London, SW1. Technical data 
leaflet No. 22 on the use of mineral wool quilts for 
thermal and acoustic treatment of domestic, 
factory and office buildings. 2 pp. ill. 

Internal Walling. ROBERTSON THAIN LTD., Ellesmere 
Port, Wirral, Cheshire. An introductory leaflet 
on Q-Interwall, a new system of demountable 
internal walling designed as a partition for division 
of large floor areas and as a lining for existing 
permanent walls. 8 pp. ill. 

Fixing Devices. RAWLPLUG ComPANy LtTD., Rawl- 
plug House, Cromwell Road, London, SW7. 
Brochure describes several new items including 
Duplex Stud Anchor, additional Bolt Projecting 
Rawlbolt HO, Adaptable Rawildrills for No. 24 
Toolholder, Depth Gauge and Tip Protector, 
Rawilcrete Drill, Two-Speed Electric Drill and 
ey a and RV1 and RV2 Drilling Machines. 
24 pp. ill. 

Pre-Cast Concrete Structures. TARMAC VINCULUM 
Lrp., Ettingshall, Wolverhampton, Staffordshire. 
Folder gives examples of various kinds of building 
designed, erected or clad by the company using the 
pre-cast concrete method. 4 pp. ill. 

Tube Joints. Access EQUIPMENT LTD., Maylands 
Avenue, Hemel Hempstead, Hertfordshire. Infor- 
mation is given on the new Clinch tube joints, a 
system of making tubular structures without weld- 
ing, bolting, screwing or clamping and at low cost. 
Folder, 4 pp. ill. 

Power Cranes and Shovels. DOMINION ENGINEERING 
Ltp., Montreal, Toronto and Vancouver. A range 
of this equipment is described and shown in action 
on ma types of construction work. Brochure, 
8 pp. i 

Pitch Fibre Conduits. KEY ENGINEERING Co. LTD., 
Larkfield, Nr. Maidstone, Kent. The practical 
advantages of this material are outlined and 
applications and technical data given. 6 pp. ill. 
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Swift Delivery Leads 
to More European Orders 


a United Kingdom and French steel 

industries are among the European 
customers who have been increasing the 
sales of the scales and electronic weigh- 
ing devices of the FAIRBANKS, MORSE 
Company, the largest manufacturing 
subsidiary of the FAIRBANKS WHITNEY 
CoRPORATION, of New York. 

The French orders include two fully 
electronic systems which are designed 
for use with print-out devices and adding 
machines, enabling a complete record of 
weighing data to be recorded and auto- 
matically processed. 

This increased business in Europe is 
across import barriers and a lower price 
structure. Mr. George Millar, general 
manager of the company’s international 
division, has suggested that quick 
deliveries give Fairbanks an advantage 
over local suppliers. 

Designed for large trucks and rail- 
road cars in use in the United States, 
the Fairbanks equipment is thought by 
its makers to be often more robust and 
completely automated than the Euro- 
pean equivalent. 

A Fairbanks device which has aroused 
interest from all over the world is the 
electronic weighing-in-motion system, 
which makes it possible to weigh box 
cars and trucks as they are on the move. 
British and continental organizations 
are now studying possible applications. 
Embodying advanced electronic tech- 
niques, this equipment is already in use 
in the United States. 


Czech Wheel Plant 
To be Made in Britain 


Davy AND UNITED ENGINEERING, of 
Sheffield, a member of the Davy- 
AsHMORE Group, are to manufacture 
plant for the production of railway 
wheels and allied components for use 
in Czechoslovakia. 

The contract, worth more than £1 
million and one of the largest placed in 
the West by Czechoslovakia, was 
negotiated through Strojimport, one of 
the national buying agencies. 

To be built as an extension to an 
existing works at Bohumin, near 
Ostrava, the plant will be capable of an 
initial output of 200,000 railway wheels 
a year. The order has been placed 
under the current Five Year Plan and 
Tepresents Davy-United’s first penetra- 
tion with heavy plant into countries of 
the Socialist bloc in the post-war 
period. 

Delivery of the equipment is schedule 
to take place between May and Sep- 
tember, 1963. 

_ Utilizing a high degree of mechaniza- 
tion and needing the services of a 
minimum of operators, the plant will be 
able to sustain volume production of 
monobloc wheels, disc wheel centres 
and tyres for rolling stock. The 


Kendall-Taylor process of wheel manu- 
facture is to be used. This was deve- 
loped by TAYLOR BROTHERS AND Com- 
pany, of Trafford Park, Manchester, 
who are one of the largest wheel manu- 
facturing firms in the world. 
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The Czechoslovak plant, based on 
that originally installed ten years ago 
at Taylor Brothers, follows the style of 
similar plants built under licence in the 
United States and in Canada. Numer- 
ous high-speed handling devices between 
all the major units of the plant eliminate 
manual handling. 

The principal plant units to be sup- 
plied by the company include an ingot 
block breaking press, furnace charging 
and discharging machines, a 5,500 ton 
drawdown type wheel forging press, a 
wheel mill of patented design able to 
roll at a rate of more than 65 wheels an 
hour, and all the specialized inter-unit 
handling equipment. 

Certain plant will be built in Czecho- 
slovakia to Davy-United drawings. 
Among these units are a rotary hearth 
block heating furnace, an 800 ton punch- 
ing press, a 2,000 ton discing press of 
special design and plant for the heat 
treatment of the rolled products before 
machining. 

Roughing and finishing tyre mills of 
special design produced by WAGNER AND 
ComPANy, of Dortmund, West Ger- 
many, are to be used. These are 
ordered through Davy-United at the 
request of Strojimport. 


Modern Firefloat for 
Newly Built Bagdhad 


The city of Bagdhad, Iraq, rebuilding its 
waterfront on a wave of oil-revenue 
prosperity, is to add a modern firefloat 
to her firefighting resources. 

The Bagdhad Fire, the 45 ft firefloat, 
was ordered by the Baghdad authorities 
from MERRYWEATHER AND Sons, the 
Greenwich fire engineers. 

She follows the pattern of the float 
put into service at the Fiji port of 
Suva a year ago. 

The float has a very shallow draught 
for negotiating difficult waters, a high 
degree of manoeuvrability and powerful 
fire-fighting equipment. 

Merryweather placed the ship con- 
struction part of the order with the 
THAMES LAUNCH WORKS. 

The pumping set is the principal 
feature of the engine room which can 
be reached on steel ladders from forward 
and after decks. The Merryweather 6 in 
two turbine firepump is driven by a 
Leyland Ajax Atalanta oil engine 
developing 150 bhp. at 2,000rpm. The 
pump can deliver 1,200 gallons per 
minute at 100Ib per sq. in or 1,100 
gallons per minute at 120 Ib per sq. in. 

Either foam or water can be used. 
The foam making equipment includes 
a major foam generating unit capable 
of producing 1,800 gallons of foam per 
minute through the 5 in monitor. 

The Bagdhad Fire was shipped as 
deck cargo from the Millwall Docks 
on the City of Calcutta to Basara for 
transport overland to Bagdhad. 


Barrier Breaking 
Northfield Dumper 


After all the marketing angles and 
tariff factors have been considered the 
performance of the product is still the 
bedrock on which success rests. GEORGE 
COHEN AND Sons, taking part in the 
International Construction Equipment 
Exhibition at Crystal Palace, South 
London, have been demonstrating just 
this. 

Cohen are sole selling agents for the 
Northfield F7 dumper and at an early 
stage in the show had sold four to 





57 


representatives from three of the mem- 
ber countries of the Common Market. 
Many other inquiries had been received. 

The lively home market interest 
includes the purchase of a machine by 
the BURLINGTON SLATE QUARRIES, of 
Kirby. 


Leyland’s Far Eastern 
Activity on Two Fronts 


Two of the largest of India’s bus 
systems have ordered a total of 140 
single deck buses from AsHoK LEYLAND 
Limited, of Madras. 

One hundred Leyland Comets, worth 
more than £285,000, have been ordered 
by UtrarR PRADESH Roapways, the 
largest operators of this Leyland model 
in India. The service already has 640 
of these buses and they are reported to 
reach an average fuel consumption of 
18-5 mpg. UPR also run 17 underfloor 
engined, 43 seat Leyland Tiger Cubs 
on inter-city services. 

AHMEDABAD MUNICIPAL TRANSPORT 
SERVICE have ordered 40 Leyland 
Royal Tiger Cub chassis for operation 
on a new service which is to be run 
between AHMEDABAD and the newly 
rising capital city of Gujerat, Gandhin- 
agar. These underfloor engined chassis 
are driven by the 125 hp Leyland 0-600 
diesel engine and equipped with 
Pneumo-Cyclic “ no clutch ’”’ gearboxes. 
Ahmedabad are currently operating 
200 Leyland Comets and 40 Royal 
Tiger Cubs. 

Considerable activity is going on in 
the industrial diesel side of Ashok 
Leyland. CONSOLIDATED PNEUMATIC 
Toot (INp1A) Limited, of Bombay, have 
placed a contract for 72 Ashok Leyland 
UE 600-106 vertical engines developing 
110 bhp at 1,825 rpm. They are to be 
used by Consolidated Pneumatic for 
coupling to their 365-RO-2 rotary 
portable compressor. This is a similar 
model to that produced by the com- 
pany’s principals in Great Britain. 

For KIRLOSKAR PNEUMATIC, of Poona, 
Ashok are engaged in delivering 650 
Leyland UE350 diesel engines for 
installation in BROOM AND WADE type 
WR 210 air compressors, which they 
produce under licence. 


Sports Goods Makers 
Move to Ulster 


A. G. SPALDING AND BROTHERS, sports 
equipment manufacturers, are to transfer 
their main British factory from Putney 
to the Monkstown industrial estate, near 
Belfast. 

The company has leased a 100,000 
sq. ft factory now being built by the 
Northern Ireland Ministry of Com- 
merce, and installation of machinery 
and equipment valued at £250,000 is to 
start in November. Building and equip- 
ment of Spalding’s Monkstown factory 
will cost a total of about £650,000. 

Land has been reserved to allow for 
doubling the size of the factory, which, 
the company states, will be in advance 
of any factory in Europe in the sports 
equipment industry. 

Spaldings state that the move is being 
made in order to keep pace with the 
growing demand for their products. 
The company will introduce new manu- 
facturing methods on which their 
research and development division have 
been working. Within two years the 
Monkstown factory will employ 400 
operatives. 

With the opening of the Monkstown 





works, manufacture at Putney will 
cease, but the company’s administrative 
and sales offices, warehouse and service 
departments will remain at the present 
address. The United Kingdom trade 
will continue to be served from Putney 
and from the Scottish depot at St. 
Andrews. 

Spaldings will continue to make golf 
clubs at St. Andrews and golf bags at 
Kennington. The Spalding group are 
the world’s largest manufacturers of 
sporting goods, with factories in the 
United States, Canada, Australia and 
New Zealand, as well as in the United 
Kingdom. The United Kingdom com- 
pany was set up in 1904. 

Spaldings choice of Northern Ireland 
for their new factory was made after 
extensive study of possible sites through- 
out the United Kingdom. 

** We were influenced by a number of 
factors,’ said Mr. R. F. Sammell, 
managing director. “ First was the 
availability of workers; we contacted 
a number of firms already established 
in Ulster and, without exception, they 
spoke very highly of the adaptability 
and enthusiasm of their operatives. 

** We were immensely impressed, too, 
by the helpfulness of the Ministry of 
Commerce, who have taken endless 
pains to adapt their standard factory 
specification to our special requirements. 
The Monkstown factory is tailor-made 
to fit our very exacting needs. 

“* Add to this the generous grants by 
the Northern Ireland Government 
towards the capital cost of new plant 
and equipment, and it became obvious 
where we should go.”’ 

The firm was founded in New York 
in 1876 by A. G. Spalding, one of the 
first great names in baseball. Spalding 
was pitcher for Boston in the 1860's 
and 70’s, and was one of the founders 
of the National League. 


Water Treatment for 
Pilot and Chemist 


Widespread and various are the appli- 
cations of the demineralization plant 
manufactured by WILLIAM Bosy and 
Company, the water treatment engineers 
of Rickmansworth, Hertfordshire. 

For the Royal Air Force base at Gan, 
in the Far East, the Air Ministry have 
ordered equipment to demineralize 
water to be used in jet aircraft during 
take-off. 

Through ALLEN AND HANBURYS 
Limited, a contract has been placed for 
equipment to be used at a factory manu- 
facturing pharmaceutical products in 
Iran. 


TI Nuclear Contracts 
Exceed £2 Million 


Electrically welded finned steel tube 
worth £300,000 for the Dungeness 
nuclear power station has been ordered 
from TusBe Propucts Limited, of 
Oldbury, Birmingham, a company of the 
TUBE INVESTMENT group. 

Similar extended surface welded 
tubing, worth more than £2 million has 
been ordered from the company for the 
nuclear power stations at Hunterston 
and Trawsfynydd in the United King- 
dom, for the Latina project in Italy 
and the Tokai-Mura scheme in Japan. 

Development of this type of extended 
surface tubing was pioneered by Tube 
Products three years ago. More than 
2 million ft of the material has so far 
been provided. 





Product Profile 


58 








14 July 1961 ENGINEERING 





The Napier 
‘‘ Deltic ”’ 
Diesel 
Engine 


A design which started as a 
defence requirement but de- 
veloped into wider markets. 


ed manufacturers today are seeking new 
products to make and new markets to 
tap. So “ diversification ’’ appeals to firms who 
are uneasy about relying solely on their tradi- 
tional products. Three points in the story of 
the Deltic are relevant to this situation, and this 
review of Napier’s experience may well be helpful 
to other firms. 

First, with almost any type of product a 
manufacturer is initially faced with the choice 


the engine. The user’s role in such circum- 
stances is vital, since the originality and imagina- 
tion of engineers can come to nought if it is not 
matched by a similar enthusiasm from customers 
who are prepared to back the venture during its 
early stages. In the case of the Deltic it was the 
Admiralty who gave this support. 

The third point of general significance about 
the Deltic relates to its origin, namely a specific 
requirement of the Royal Navy. A high propor- 
tion of engineering products today would not 
exist, or would not have appeared until much 
later, if there had been no Second World War 
or no defence requirement. Though the tech- 
nical ideas behind the Deltic can be traced to 
the inter-war period, it was a study of future 
naval requirements at the end of the war that 
initiated the development and production of the 
engine. 


THE MARKET 


The Deltic has achieved a pre-eminent position 
as a power unit for patrol boats, minesweepers 
and the like in many navies throughout the world. 
It is particularly useful for ships of coastal 
forces, and in these applications the design has 





Figs. 1 and 2 Two views of the prototype single-bank engine. 


between two fundamentally different policies: 
he can go for the mass market, or he can aim at 
a special market. Success in the mass market is 
judged rather brutally but inevitably by the 
numbers sold in relation to competitors’ sales. 
Success in a special market requires a certain 
minimum sale to make the whole operation profit- 
able, but it also demands an appropriateness of 
design—a subtle interpretation of the needs of 
the special market—which is not easily attained 
and maintained year in, year out. The Napier 
Deltic is undoubtedly a success under this 
second heading. 

Again, with almost any engineering product a 
manufacturer can choose between a design which 
is more or less conventional, i.e. similar to those 
of his main competitors, or one which is unusual. 
He can follow the general trend, or he can 
launch out into a design which is a technical 
innovation—in which case he must be prepared 
to deal with unusual problems throughout the 
whole spectrum of his business: in research and 
development, design, production, marketing, and 
after-sales service. The Deltic was a major 
technical innovation. Napier’s have had their 
share of difficulties and frustrations, with which 
they have coped, and they have been fortunate 
in the cooperation of some of the early users of 


long passed the teething-trouble stage. Mercedes 
at one time had almost a world monopoly of 
diesel engines for patrol and similar boats, but 
the initiative in this field has now passed to 
Napier’s. 

The Deltic is a lightweight two-stroke. It is 
superior to the petrol engines which it replaced 
in naval craft, particularly because the fire risk is 
reduced, and it is unlikely that gas-turbines at 
the present stage of development will offer 
serious competition in similar operational 
requirements. 

Since the engine started with an Admiralty 
requirement, it is not surprising that out of the 
total of over 500 Deltics which have been 
ordered to date, about 80 per cent have been for 
naval applications; though this proportion 
may change in the future. Orders from navies 
are bound to be sporadic from a manufacturer’s 
point of view, but the prospects for the engine 
continue to be good. Apart from the British 
Admiralty, many navies abroad have already 
been substantial customers or are likely to be 
in the future. 

Other navies that have ordered Deltics 
include those of Australia, Burma, Finland, 


in operational service has established the 
dominant position of Deltics in the field fof 
diesel propulsion for naval craft. 

Outstanding examples of the application of the 
Deltic to an overseas naval design are the 
** Nasty ’’ Class motor torpedo boats (Fig. 7), 
designed and built in Norway, which are the 
fastest operational boats of their type in Europe. 
The complete integration of the engine into a 
hull of advanced design has resulted in a boat 
of outstanding capabilities with a considerable 
sales potential. Indeed, boats of this class have 
already been sold to the Federal German Navy. 
The superior performance of ‘‘ Nasty ”’ Class 
boats was amply demonstrated in recent NATO 
exercises when they were operating with MTBs 
of other navies. 

Two turbocharged Deltics are installed as 
main propulsion engines in MV Bass Trader, a 
new vehicle-deck cargo ship that entered service 
earlier this year with the Australian National 
Line. 

Bass Trader is being operated on a roll-on, 
roll-off trailer and container service between 
Melbourne and Tasmania. The compactness 
of the Deltic installation has ensured the max- 
imum free area on the vehicle deck and the 
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Fig. 3 One bank of cylinders and pistons 
illustrates the basic geometry. 





India, Israel, Japan, Norway, South Africa, {Fjg..4 The phasing gears combine the drives 


West Germany and Yugoslavia. Their success 
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Fig. 5 Two Weltics: 9-cylinder for rail traction (upper), and 18-cylinder for marine use. 
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largest possible hold space so that the revenue 
earning potential of the ship may be exploited 
to the best advantage. 

From the outset both Napier’s and the 
Admiralty were anxious to see non-naval 
applications developed, so that costs could be 
spread and so that the engine would not go out 
of production in peace time. The special charac- 
teristics of the Deltic have, in fact, commended 
its use in a wide range of applications. In 
addition to the well-known prototype Deltic 
locomotive for British Railways (which, with two 
1,650 hp engines, is the most powerful single- 
unit diesel-electric locomotive in the world), a 
further 22 locomotives of thig type are being 
delivered for British Railways; 10 smaller 
locomotives with Deltic engines have been built 
for the Eastern Region of British Railways; and 
industrial applications include generating sets and 
transportable power packs. 

The sales of the Deltic will continue to grow 
and a market will always exist where there is 
a demand for a lightweight, compact engine 
with a high power/weight ratio. For certain 
jobs, particularly in the naval field, it is widely 
accepted as being the best engine available and 
it will undoubtedly remain in production and 
use for many years to come. The continuous 
programme of development undertaken on the 
Deltic is planned to ensure that it will retain in 
the future the important position that it holds 
today as a power unit of unique design. 


THE DESIGN 


The novel design of the Deltic has attracted 
world-wide interest. Last year, in Philadelphia, 
the Franklin Institute awarded its George R. 
Henderson Medal for inventions or discoveries 
in the field of railway engincering to the two men 
who deserve the main credit for the engine: 
Mr. Herbert Sammons and Mr. Ernest Chatter- 
ton. 

Mr. Sammons was managing director of 
D. Napier and Son Limited until his retirement 
at the end of 1960. He was chief designer, and 
subsequently chief engineer, of Petters from 1919 
to 1934. He had wide experience in the design 
of two-stroke diesels and was particularly 
interested in the Junkers opposed-piston engine, 
and in the Kadenacy system (which gave a 
marked improvement in brake mean effective 
pressure). Mr. Chatterton joined Napier’s in 
1930 and, on Mr. Sammons’ appointment as 
managing director, became chief engineer (piston 
engines). He retired from the fiim a few years 


ago to become a consulting engineer. 
The triangular (i.e. Deltic) arrangement of the 
engine is shown in Fig. 3, and also in the two 








Fig.6 Most powerful single-unit diesel-electric 
locomotive in the world. 


Fig. 7 (Right) Norwegian patrol boat with two 
3,100 hp engines. 


views of the prototype single bank of cylinders 
(Figs. 1 and 2). The three cylinders of this 
opposed-piston compression-ignition engine form 
an equilateral triangle, thus giving a compact 
engine with three cylinder blocks and three 
crankcases. Long bolts passing through the 
cylinder blocks and crankcases carry the com- 
bustion loads and unite the whole into a structure 
of considerable strength and rigidity. 

The geometrical layout provides a phase angle 
difference of 20° between the exhaust and inlet 
pistons in each cylinder. Combined with a 
suitable port layout, this design feature gives a 
highly efficient scavenging and cylinder charging 
system. 

The Deltic offers substantial advantages where 
considerations of weight and space vitally affect 
the performance or the overall capital cost of the 
installation. Because the Deltic is virtually 
vibration-free, the provision for engine mounting 
is considerably reduced. 

There are 9-cylinder and 18-cylinder versions 
of the Deltic, for marine, railway and industrial 
purposes. The drives from the three crank- 
shafts are brought together by the phasing gear- 
ing shown in Fig. 4. A single-stage centrifugal 
scavenge blower supplies air to the cylinders, 
driven either from the crankshaft or, in the 
case of turbo-blown engines, by an exhaust-gas 
turbine. 

The power range of engines is from 860 to 
3,100 hp. Among the technical advantages of 
the design are the absence of valve gear and 
cylinder heads. It has an amazingly high 
acceleration at starting—perhaps the highest of 
any engine in the world—and in the early stages 
of development Napier’s had to be careful to 
limit the fuel flow during acceleration. The 
engine can be brought on load in two seconds, 
compared with, perhaps, 24 seconds for a gas- 


Fig. 8 The original 18- 
cylinder Deltic on test. 
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turbine, and will accelerate at as much as 
6,000 rpm per second. The 18-cylinder engine 
has, of course, 18 impulses per revolution, which 


is equivalent to a 36-cylinder four-stroke 
engine. 

At the prototype stage there was some concern 
lest the special big-ends gave trouble, but, in fact, 
they have hardly been changed since the original 
design. In engineering it is often the things 
which no one has worried about that give trouble 
in service. (One of the auxiliary drive shafts 
on the Deltic is now known at the works as the 
“knitting needle shaft,’ because after early 
failure it was thickened up but continued to fail, 
and was finally reduced in diameter, since when 
it has given no trouble). 

THE DEVELOPMENT 

At the end of the war, an official committee, 
of which Sir Roy Fedden was chairman, con- 
sidered the Navy’s requirements for fast patrol- 
boat engines. Eventually, the outcome was that 
the Admiralty accepted a proposal from English 
Electric, of which group Napier’s is a member, 
that the two-stroke opposed-piston Deltic layout 
should be developed by Napier’s. 

The first contract from the Admiralty was for 
a single-cylinder unit to prove the basic design. 
The Admiralty Engineering Laboratory collabor- 
ated, especially in the early stages, and it was, in 
fact, a draughtsman at that laboratory who some 
years previously had initially sketched the tri- 
angular layout. However, between that sketch 
and the developed Deltic engine there was a 
considerable amount of work to be done, and 
various patents were taken out on the con- 
struction of the engine. 

Design started in October, 1946, at Napier’s. 
The single-cylinder unit ran successfully and the 
firm went almost straight on to test a three- 
cylinder bank (Figs. 1 and 2). As early as 
January, 1947, work was started on a marine 
engine of 18 cylinders. The prototype of this 
engine is shown on test in Fig. 8. 

The Admiralty ordered six prototypes, the 
last two of which were fitted into converted 
German E boats. The first production engines 
were installed in Dark class boats for the Royal 
Navy. 

Thereafter, the Navy ordered large numbers 
of Deltics, including many for fitting in mine- 
sweepers, and, in due course, the other appli- 
cations to rail traction and for industrial 
purposes started to develop, with both the 
9-cylinder and the 18-cylinder versions of the 
engine, supercharged and unsupercharged. 

The finest engines have a surprisingly long life 
before they are regarded as obsolescent, and this 
is because their original design was sound and 
they are capable of development over many 
years. The Napier “Lion” was a classic— 
introduced in 1919 it was still earning fresh 
laurels in 1947. The Deltic has had just about 
half the ‘“ Lion’s”’ life, but there seems to be 
no reason why it should not emulate its famous 
predecessor. 

D. Napier and Son Limited, London W3. 
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More Scope for Stee/ Creep Research 


Since the early 1920’s, the working temperatures’ 


of electrical power stations have been increased 
by a factor of about 1-5 and steam pressures 
have risen to more than three times what they 
were. The result of these, and other, techno- 
logical advances has been to raise the overall 
efficiencies of power stations from below 20 per 
cent to about 34 per cent. 

However, although considerable economic 
gains accrue from such increases in efficiency, 
the higher pressures and temperatures dictate 
the use of expensive, high-quality steels for 
boilers, pipework and turbines. This, in turn, 
necessitates constant development activity on 
the part of the steel makers and research on the 
part of the users, to ensure that a reasonable 
balance can always be struck between the 
durability and cost of the power station equip- 
ment. 

When a new steel has been developed with 
promising high temperature properties, the 
equipment designer must have a knowledge of its 
creep and rupture qualities before he can achieve 
the optimum compromise between economy of 
material usage and durability of structure. This 
information can only be gained through exhaus- 
tive laboratory investigations. 

The Electrical Research Association, which 
has been actively engaged in this type of research 
for more than twenty years, has now opened a 
new laboratory for this purpose. 

The laboratory, situated at ERA’s headquarters 
site in Leatherhead, Surrey, appears to be one 
of the best equipped facilitics of its kind in 
Great Britain. There are fifty high-sensitivity 
creep machines which make use of accurate opti- 
cal techniques to measure the creep properties 
of rotor forgings, while another 25 machines 
are equipped with dial gauge extensometers for 
measuring creep on the thick castings used for 
turbine cases. A 15 ton creep machine is also 
included for testing specimens that have been 


taken from the full wall thickness of steam pipes. 

The rupture characteristics of high temperature 
steel used for the manufacture of pipes and super- 
heater tubes are measured in multi-rupture 
testing machines. In these machines, either ten 
or three specimens, depending upon the size 
of the furnace, are stressed in series and the 
time taken to fracture each specimen is 
measured. 

Such testing machines are new to this country 
and make stringent demands on the temperature 
control equipment. 

Temperature control of the specimens for 
creep and rupture testing is made by electronic 
controllers actuated by platinum resistance 
thermometers inserted in the furnaces. The 
temperature of each furnace is measured by either 
three or five thermocouples tied to the specimens, 
with leads that are then taken off to a central 
control room. At the control desk in this room, 
a thermocouple-bridge reading can be taken of 
the temperature of any specimens currently being 
tested in the laboratory. 

From the measurements of the time taken to 


The new laboratory has 
a range of creep and 
rupture testing machines, 
making full use of elec- 
tronic techniques for tem- 
perature measurement. 


reach a specific amount of creep, or to rupture 
with variable stress or temperature, graphs are 
plotted so that estimates may be made of the 
expected life of components used in power 
stations. This satisfies the immediate aims of the 
laboratory, i.e., to furnish designers with the 
necessary data for a given project. However, in 
addition to this, the new laboratory has a longer 
term aim which is to establish a correlation 
between the high temperature stress rupture 
properties obtained by uniaxial tensile tests 
with those obtained by subjecting thick-walled 
tubes to internal steam pressure. Eleven strongly 
built cubicles, with steel doors, have been 
specially erected to carry out these steam pressure 
tests. 

The laboratory building, which was officially 
opened last week by Dr. C. Sykes, F.R.S., has a 
floor space of 9,900 sq. ft. This is a larger space 


than is required at present but, experience has 
shown that investigational work of this kind 
needs constant revision and expansion, so that 
it is confidently expected that the full floor space 
will be in use in the near future. 








Study of Cathode-Protection Coatings 


Coatings that form on steel being cathodically 
protected from salt water corrosion, effectively 
reduce the amount of externally applied current 
required, according to a recent experiment 
made by the US National Bureau of Standards. 
Polarization measurements made near the end 
of a period of almost five years of exposure 
showed that protection was maintained, even 
though the protective current ultimately was 
reduced more than 200-fold. Experimental 
data derived from the study may be applied to 
certain types of corrosion problems. 

Because corrosion of iron and steel in salt 
water is an electrochemical phenomenon, cath- 
odic protection is frequently employed to block 
the corrosion reaction. In this method, positive 
metal ions are prevented from passing into 
solution by direct current which flows from an 
auxiliary anode toward the surface of the metal. 
As increments of current are applied, the poten- 
tial changes, and recorded data on the current- 
potential relationship show the rate of polar- 
ization. A “ break” in the polarization curve 
marks the point at which the applied current 
has effectively blocked most of the corrosion 
current. The present study was undertaken to 
investigate the effects of coatings that form during 
cathodic protection. 

In the experiment, three specimens of cold- 
rolled steel, of 0-5in diameter and 18 in long, 
were exposed to tap water to which had been 
added 3 per cent by weight of sodium chloride. 
The rods, vertically suspended in separate open 
Jars each containing 17 litres of the solution, 
were protected against corrosion at the water 
line by plastic tape. The first specimen was 
permitted to corrode freely in order to serve as 





a control. Except for controlled interruptions 
near the end of the exposure period, a second 
specimen was continuously protected by a 
sacrificial zinc anode, and a third specimen by 
direct current from a copper oxide rectifier. 
During the experiment, the water in the jars was 
maintained at a level within the taped areas of 
the specimens. 

During the first months of exposure, a pro- 
tective current density of 5-0 mA per sq. ft 
required to protect specimen 3 was several times 
the current density of the zinc to specimen 2. 
But from the 33rd to the 57th month of exposure, 
the current to specimen 3 was progressively 
lowered by reducing the applied rectified voltage 
to a value which held the potential of the speci- 
men to about —0-77 volt, with reference to a 
saturated calomel electrode. Eventually this 
technique permitted the current to be reduced 
to 0:02 mA per sq. ft, a large reduction from 
that which was required at the beginning of the 
experiment. 

At the end of 54 months, cathodic polarization 
curves were obtained on all three specimens. 
The superiority of the coating formed on 
specimen 3 to that of specimen 2 was indicated 
by small current values at the break in the 
cathodic curve and correspondingly high polar- 
ization rates. Spread in the data obtained for 
specimen 2 was chiefly due to increasing rates 
of corrosion caused by scratches purposely made 
in the coating toward the end of the exposure 
period. The high corrosion rate of the un- 
protected specimen was indicated clearly by 
large current values and by low polarization 
rates. 

Anodic polarization curves were also obtained 


for the specimens and from the two sets of data, 
corrosion currents were calculated and used to 
compute theoretical weight losses. The values 
thus found agreed reasonably well with actual 
weight loss measurements made after the 
specimens were cleaned. Specimen 1 lost 
11,835 mg of metal during the long exposure 
period while specimen 3 lost only 35 mg, with 
12 mg of this total going into solution through 
pores in the coating during an unprotected 
period of 29 days. 

The quality of the coating formed on specimen 
3 as indicated by the polarization data was 
verified at the end of the experiment. It was not 
only more compact and heavier than the coating 
on specimen 2 but also more adherent. Spectro- 
chemical analysis showed the coatings on both 
specimens to be primarily calcium carbonate, 
although they contained some silicates. The 
eventual superiority of the coating formed on 
specimen 3 was attributed to the lowering of 
the protective potential to the optimum value of 
—0-77 volt. 

Results of the study show that polarization 
techniques can be used to measure the corrosion, 
if any, occurring within the pores or cracks of 
protective coatings. Further, the apparent 
straight-line logarithmic relationship between the 
polarizing current and the polarization rate 
(at the break in the curve) appears useful for 
estimating the corrosion rates of other metals 
and alloys in various aqueous media. In 
practical situations where corrosion rates are 
being controlled by employing the technique 
of anodic polarization, the anodic data 


could be satisfactorily used in the logarithmic 
relation. 
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Strain Gauge Data Conveyed by Radio 


A technique has been devel- 
oped to convey strain gauge 
information from a rotating 
shaft without using sliprings. 
The basis of the system is a 
small transistorised transmit- 
ter. 


Tt problem of measuring stress in remote or 

moving components occurs frequently dur- 
ing field trials in engineering research. In 
rolling mill investigations, for example, it is 
necessary to obtain information on the torque 
transmitted in shafts or on the bending and end 
thrust which occur in them. This report is 
concerned with techniques for such measurements 
which are simpler than those hitherto available. 


Measurement of Shaft Loading 


A common method of measuring stress is to 
use bonded electric resistance strain (ERS) 
gauges. This technique is well known, and of 
proven reliability. Other advantages of ERS 
gauges are the variety of measurements which 
may be made with them over a wide range of 
frequencies without attenuation (which is essen- 
tial if transients are to be measured in a dynamic 
investigation), their insensitivity to extraneous 
vibrations, their simplicity and their cheapness. 
The main problem involved in making measure- 
ments with ERS gauges on rotating machinery, 
or on machinery located in inaccessible places, 
has been the method of conveying the informa- 
tion derived from the strain gauges to the record- 
ing equipment. Trailing cables may be used if 
the gauges are not too far from the recorder, or 
if in the case of a shaft, its rotation is limited 
to a few turns, but the majority of measurements 
must be taken on shafts rotating continuously 
at speeds of the order of 10 to 3,000 rpm. In 
these cases some form of slipring and brush 
system has been used in the past to connect the 
strain gauges to the recording equipment. 

For several reasons sliprings and brushes are 
not easy to design. The speed of the shaft and 
the materials of which the slipring and brush 
must be made to give a consistent value of 
contact resistance are particularly important. 
The slipring and brush assembly must be designed 
so that shaft vibration does not result in contact 
bounce, which would introduce “ noise” and 
other spurious signals into the recording system. 
Another important consideration is that slipring 
assemblies for large or high speed shafts are 
expensive to manufacture and instal, particularly 
when the equipment must remain serviceable 
under unfavourable operating conditions over 
periods of weeks, or even indefinitely. 
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Experience gained while measuring torque 
transmitted in rolling mills on production has 
shown that for field research under adverse 
operating conditions found in rolling mills, a 
machined former of laminated wood with 
Stainless steel strip inserts is a convenient form of 
slipring. The slipring is made in halves and 
strapped round the shaft, four separate sliprings 
forming a single unit. Conventional brush 
holder assemblies have not been found to function 
satisfactorily on shafts which have been investi- 
gated, due to the amount of vibration to which 
they were subjected; woven copper braid, 
however, secured on supports on either side of 
the shaft by means of stiff springs and allowed 
to rub on the sliprings has given reasonable 
service. 

A complete slipring on a shaft is shown in 
Fig. 1. In order to keep to a minimum the 
errors due to variation in contact resistance, a 
complete Wheatstone bridge is wired on the shaft, 
regardless of the type of measurement required, 
and consequently four connections are required 
through sliprings; two of these are used to, 
supply the current to the bridge and the other, 
two are used for conveying the signal to the 
recording equipment. This technique ensures 
that changes of contact resistance have a neglig- 
ible effect on the balance of the bridge, although 
it is interesting to note that the changes in 
contact resistance are often greater than the 
changes in the resistance of the ERS gauges. 

With this arrangement, changes in contact 
resistance vary the potential applied to the 
bridge and errors from this cause decrease as 
the gauge resistance is increased; variations 
in contact resistance in series with the lead 
resistance to the recording equipment can give 
rise to measurable error in low impedance 
recorders but the effect is reduced as the imped- 
ance of the recording equipment is increased. 
Accurate measurements have been made with 
this type of slipring assembly over a wide range 
of conditions, but as the shaft speeds increase, 
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the results have been less successful. The 
variations in the contact temperatures between 
the brushes and the sliprings which produce a 
uniform noise pattern at rubbing speeds below 
about 4,000 ft per min, give spurious measure- 
ments at higher speeds since the contact poten- 
tials vary appreciably from one slipring to 
another. 


Telemetering System 


It is generally accepted that if the disadvantages 
associated with sliprings could be overcome, the 
advantages of the ERS gauges would make their 
use attractive in all forms of torque measurement, 
A transistorised telemetering unit has been 
developed, therefore, to replace the sliprings, 
The unit is strapped on to the shaft together with 
a battery and will transmit strain gauge signals 
to receiving equipment positioned a few inches 
away. The system may also be used to telemeter 
measurements made on equipment in remote 
locations. The receiving equipment is then used 
in conjunction with a frequency modulated radio 
link of conventional pattern and signals may 
be telemetered accurately over distances of up 
toSor6miles. The basic design of such a system 
is shown in Fig. 2. 

Since the output signal from the strain gauge 
bridge will be at the millivolt level, the signal 
must be amplified before it can be usefully 
employed in the telemetering circuit. A high 
gain ac amplifier is used to obtain stability, and 
the signals are fed to it through a solid-state 
chopper, so that the amplifier will be suitable 
for use with dc signals from the ERS gauge 
network. The output from the ac amplifier 
is used to control the frequency of the square 
wave generator, the frequency deviation being 
proportional to the output from the ERS gauge 
bridge. The square wave generator output is 
used as the chopper control frequency, and also 
to control the oscillation of the fixed frequency 
rf oscillator which transmits the information 
to the receiver. The transmitter output is, 
therefore, in the form of the conventional inter- 
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Fig. 4 Relationship between output of strain 
bridge and oscillator keying frequency. 


rupted continuous wave (ICW), the frequency 
of keying being directly proportional to the 
output from the strain gauge bridge. On arrival 
at the receiver, the signal is amplified, limited, 
vertor to the recording equipment. This ICW 
method of modulation has been adopted so that 
wide variation of received carrier amplitude can 
detected and then fed through an ac to de con- 
be tolerated without affecting the accuracy of the 
system, and yet at the same time the receiver 
equipment remains essentially simple. Moreover, 
since the device will be used in areas of intense 
magnetic fields, a receiver for use with the 
ICW type of modulation is much less susceptible 
to pickup than a straightforward amplitude 
modulated receiver. 

Details of the transmitting circuit are as follow: 

The dc output from the ERS gauge transducer 
is fed into the chopping unit where it is con- 
verted into a square wave. The output from the 
chopper is applied to an ac amplifier with two 
stages of amplification. A phase inverting stage 
is used so that the output signal is in the form 
of a push-pull current. The signal is then taken 
to a multivibrator, where it is used to control the 
frequency of oscillation in a linear manner. 
The variable frequency square wave is used to 
key the hf oscillator. The transmitted output 
is, therefore, in the form of an ICW envelope 
at a fixed carrier frequency, the keying frequency 
being directly proportional to the input potential. 
The unit is constructed in modular form, and 
for reliability and stability each stage is encased 
in “ Araldite”; the complete system is then 
interconnected and fitted into a protective case. 
The overall size of the transmitting unit is 
approximately 4in xX 2in X lin. The power 
consumption of the telemetering unit is 2mA 
at 6 volts. (This current consumption does not 
include the supply to the strain gauge bridge). 
Fig. 3 shows the telemetering unit in position on 
the drive shaft of the roughing mill of a 2-stand 
plate mill installation. 

The power required to drive the transmitter 
unit is supplied from rechargeable batteries 
housed in a separate case. This battery unit also 
supplies the power required to energise the 
strain gauge bridge. Two switches are incor- 
porated in the unit; one switches the battery 
supply so that power can be conserved when 
torque measurements are not required and the 


Fig. 7 ResponseJof the telemetering equipment to sine wave input over 


range of 10 c/s. 
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second unbalances the bridge by a known amount 
so that a calibration level can be established. 
The two circuits for these switches are switched 
remotely by a unit developed for the purpose. 
The calibration level may, therefore, be checked 
at any time, and the transmitter may be switched 
on or off without relying on mill downtime. 


Performance 


Fig. 4 shows the relationship between the out- 
put from the strain gauge bridge and the radio- 
frequency oscillator keying frequency. It can 
be seen that there is a linear relationship between 
the input potential in millivolts and frequency 
deviation with a slope of 30c/s per millivolt, 
from a centre frequency of 1,570 c/s. 

The system sensitivity is shown in Fig. 5, 
using the galvanometer recording equipment 
employed by the field research team. This illus- 
tration indicates clearly the high sensitivity of 
the telemetering system. 

Other types of transducers may be used to 
drive the transmitter. The unit input impedance 
is quoted for this purpose and is 7,000 ohms. 

Fig. 6 shows the drift in the zero of the equip- 
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Fig. 6 Drift in zero of the equipment. 


ment from the time it is switched on until the 
time it reaches its normal working temperature. 
This information is important when considering 
the conservation of battery energy; it can be 
seen from Fig. 6 that if a reading is taken imme- 
diately after switching on the equipment the 
reading obtained will probably be in error by 
3 per cent of full scale deflection. After seven 
minutes this error is reduced to 1 per cent and 
stable conditions are reached in nine minutes. 

Fig. 7 shows the response of the telemetering 
equipment to a sine wave input covering a range 
of up to 10c/s. In field trial work, where this 
device is being used, this range is quite sufficient ; 
but if a higher frequency response is required, 
improved filtering will be required in the receiver 
as this is the limiting factor. 


Operational Tests 


Typical results that have been obtained from 
measuring torque on the drive shaft of a large 
plate mill during a normal production period 
can be seen in Fig. 8. Record traces were taken 
using telemetering for one channel of the recorder, 
while the slipring method was used simultane- 
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Fig. 5 Sensitivity of the telemetering system. 


ously on another channel. The shaft speed was 
60 rpm a low speed shaft having been chosen so 
that results of established reliability could be 
obtained from the slipring system, and a reliable 
comparison made with the telemetering record. 

It can be seen from Fig. 8 that the reproduction 
of the telemetering trace is a reliable representa- 
tion of the torque in the shaft. The gains of 
the two channels are not identical, but this is a 
matter of adjustment on the recorder and the 
correct interpretation of the record is ensured 
by the introduction of calibrating signals into 
the channels. , At point “A” a slab has been 
fed between the rolls of the mill, and the torsional 
oscillation of the shaft can be readily observed. 
At point “ B” the slab leaves the rolls. Point 
“C” shows the entry of the slab between the 
rolls from the reverse side and point “D” 
shows its second exit from the rolls. The peaks 
after points “B”’ and “D” are caused by the 
reversing of the drive motor. 


This unit was originally developed as a device 
for rolling mill research, where short term 
stability was considered sufficient. However, the 
long term stability of the equipment is good 
enough for the use of the device to be considered 
for longer periods of time than field trials and 
provided that batteries of sufficient capacity are 
mounted on the shaft the unit could be used 
continuously and provide reliable results. The 
batteries could be recharged during shut down 
periods on the plant. 

Transistorised vhf transmitters, which could 
be adjacent to the shaft, are available if long 
range instrumentation is required. The unit 
described in this report could be used to control 
a vhf transmitter, and the vhf receiver picking 
up the signals from the transmitter could be 
situated some considerable distance away from 
the transmitting unit. This could lead to the 
setting up of a centralised recording or data 
logging department where information could 
be received directly from the plant. 

The technique described has already aroused 
some interest in industry and it is hoped that 
units will soon be comme:cially available through 
the Davy and United Instrument Company. 



































Fig. 8 Typical results obtained from measuring torque on the drive shaft 


of a large plate mill. 








Quick Cooking 


HERE are many occasions when speed is an 
advantage in cooking. To havea dish piping 
hot in seconds may not be a standard require- 
ment for most homes but for canteens it is 
immensely useful. Although in that case it 
must be admitted that the purpose is often 
only for hotting up precooked food, the true 
cooking of food at high speed is not precluded. 
An example of a high speed cooker using 
microwaves is the Artic oven described in 
ENGINEERING for 10 February last. Some of 
the cooking times quoted by the makers, Lewis- 
point Holdings Limited, are 34 minutes for a 
341b fresh chicken, 60 sec for one portion of 
meat and two vegetables (precooked and stored 
in deep freeze) and 30 sec for a plate of fresh fish. 
From cold, the oven takes 90 sec to warm up. 

Another example, this time primarily intended 
for canteen use, is the Radarange shown in the 
first illustration. It is made by the Raytheon 
Company of Lexington, Mass., who produced 
their first commercial microwave heating ovens 
in 1954. Licences have been granted to Tappan, 
Westinghouse and Hotpoint to manufacture 
domestic models of the Radarange. 

The oven operates at 2,450 megacycles, which 
is a sufficiently high frequency to penetrate 
deeply into the food. It is this quality of deep 
penetration possessed by such high frequency 
waves that make them particularly suitable for 
reheating deep frozen foods that have been 
precooked. It is also the reason for the quick 
cooking of fresh food. Since the cooking is 
from the inside out, the risk of burning the 
outside before the centre is done is eliminated. 
Nor is the gravy dried up by the reheating. 

A particular application that has been devel- 
oped by Raytheon is for the works canteen where 
the food is stored ready portioned in refrigerated 
cabinets from which it is dispensed by inserting a 
coin. The food plate is enclosed in a polyethy- 
lene bag which is slipped off before placing the 
meal in the Radarange for heating. It is 
envisaged that the meals will be supplied to the 
canteen from a central kitchen carrying a large 
and varied menu each day. After cooking they 
would be sent out in deep freeze and would so 
remain until taken from the vending machine. 
With a large choice the canteen manager could 
supply a good variety from day to day. 

Since all the dishes would not require the same 
amount of heating-up in the oven, a colour 
code system has been developed. The dishes 
have a colour marking on them and the amount 
of heating needed is given when the correspond- 
ingly coloured button on the Radarange is 
pressed. In one arrangement the food is 


Meals can be cooked or heated-up in a matter of 
seconds in the Radarange microwave oven. 


prepared on plasticized disposable tray-dishes 
and sealed in transparent envelopes, the sealing 
tape being in the code colour. The average 
heating time is about 60 sec. 

Since precooked and prepared meals are served 
the need for kitchens attached to the canteen is 
eliminated, resulting in considerable saving in 
space. Since both the vending and cooking 
machines are automatic or consumer operated, 
the staff required is also greatly reduced. There 
is no problem of disposal of kitchen waste and 
the menu variety is greater than would be 
possible except with the largest establishments. 
As the ovens themselves remain cool any food 
spilt inside is not baked on the floor or walls and 
can merely be wiped off. This is a point that 
might appeal to the housewife as well. 

A recent addition to the range of unit cookers 
puts a new slant on the features of convenience 
and safety. The Terrace Top, made by Westing- 
house of America, as its name implies has the 
hob divided into two levels. The rear half 
being 2 in higher than the front, any pots or pans 
standing on it have their handles raised above 
the rest so that they are easy to reach and do 
not foul pots on the front row. It is also easier 
to lift off the ones behind than if all were at the 
same level. 

Another change is that the working height of 
the cooker has been reduced from the standard 
one of 36in as a result of operational studies 
that showed that a lower height was more con- 
venient for most users. The higher level is 
kept 1 in below the level of the counter top. The 
splash back has been eliminated so that the coun- 
ter top is continuous behind the cooker, improv- 
ing the appearance and giving the standard unit 
the effect of being built in. The oven has a 
full width drop door with hinges that allow it 
to be lifted clear for easy cleaning. 

The controls are set at the side. The illustra- 
tion shows the manual model but an automatic 
timer is available which fits at the rear immedi- 
ately behind the controls for the upper level and 
provides start and stop for the oven. Automatic 
timing also operates on the socket outlet so a 
coffee percolator or other appliance can be time 
controlled. All the plate controls have what is 
described as fine tuning to give heats intermediate 
to those marked on the dials. The single control 
for the oven acts as both switch and thermostat 
selector and, in addition, controls the broiler. 

This last has tubular infra-red heater elements 
which are claimed to distribute the heat very 
evenly over the entire broiling surface. There 
is an indicator light that shows when either the 


“oven or broiler is working. 


The two levels of the Terrace Top make for ease 
of handling and safety. 








14 July 1961 ENGINEERIN¢ 





o¥p ENGINEERING 


Published every Friday by Engineering Ltd. 
36 Bedford Street, London WC2, England, 
Telephone: Temple Bar 3663. 

Telegrams: Engineering Lesquare London. 








Chairman 
J. A. Dixon, M.A., A.M.I.Mech.E. 


Editor 
F. B. Roberts, M.B.E., M.I.Mech.E, 


Deputy Editors 


D. she Ph.D., B.Sc., A.M.L.C.E., A.M.I.Mech.B, 
A. A. H. Scott, 'B.Sc., A.M.LMech.E. 


Department Editors 


Atomic Review 
D. d’A. R. Blackwall, B.Sc. 


Book Reviews 
A. A. H. Scott (Deputy Editor) 


Construction 

D. Fisher (Deputy Editor) 
Design 

J. T. Godfrey 


Events in Advance 
J. E. Dodsworth 


Impact, Human Element, Companies, Marketing 
J. D. F. Perry 


Metals and Materials 
D. C. E. Gribble, B.Sc. 


New co and Equipment 
P. B. Jones 


At Home 
A. A. H. Scott (Deputy Editor) 


Product Profile 
K. M. Brown 


Production 
G. T. Page, M.A. 


Research and Development 
R. A. Coffee, D.I.C., A.M.Brit.I.R.E. 


SUBSCRIPTION MANAGER 
G. A. Roberts 


ADVERTISEMENT MANAGER 
G. H. Dixon, M.A. 


Contributed Articles 

Notes for the guidance of contributors are availab 
from the Editor. Contributed articles usually cared 
the author’s name when published; they sho 
be exclusive to ENGINEERING. When an article is’ 
accepted for publication the author is normally 
advised of the planned publication date. 


Subscription Rates 3 

One year, inland and abroad £5 10s (Canada, 
£5 5s). Three months 27s 6d all countries. Single 
copies 2s 7d post paid. 


Back Numbers 

Back numbers, from recent issues to certain of the 
earliest issues from 1866, are available at the usual 
price for single copies. 
Reprints 

Reprints of articles which have been published in 
ENGINEERING can be supplied. Requests for quota- 
tions, stating the quantity required, should be 
addressed to the Reprints Department. 


Engineering Information Service ’ 

Assistance is available from Engineering Informa- 
tion Service in obtaining information, and in locating 
sources of information, both technical and com: 
mercial. EIS deals, for example, with names of © 
makers and suppliers of plant and equipment, 
technical data on design, markets for engineering © 
products, and the compilation of references to 
information on specific topics. Inquiries should be | 
addressed to Engineering Information Service, 
36 Bedford Street, London WC2. 


Advertisement Rates ; 
The rates for advertising in the classified advertise- 
ment sections (Appointments, Company Meetings, — 
Trade and Technical) are given in those sections. 
The Rate Card, covering all advertisements including — 
display, is available from the Advertisement Manager. © 














